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1 Introduction 
 
“When I meet new people, especially lean and athletic people, I feel how they 
judge me and that they have little interest in communicating with me. I realize 
that my friends get more attention from them. Maybe they feel uncomfortable 
to be seen with me. Of course there could be other reasons, but I relate it to 
my weight” (Participant, BMI 32.5 kg/m2, 21 years old, translated from a 
transcript recorded on 28/06/2013). 
 
“Every overweight person has societal disadvantages. You see how people 
look at you. Sometimes people in the tram are insulting you. Over time, this is 
summing up and is getting really annoying and [...] depressing” (Participant, 
BMI 44.2 kg/m2, 24 years old, translated from a transcript recorded on 
19/06/2013). 
 
Obesity is a phenomenon that is on the rise worldwide with wide implications for individual’s 
mental and physical health as well as national health care systems (Ng et al., 2014; Reilly & 
Kelly, 2011). Apart from the negative consequences obesity has for an individual’s health, it 
detrimentally influences the everyday life – particularly in the social domain. Being obese in a 
Western society is very likely accompanied by social exclusion, prejudice, and stigmatization 
– all major sources of stress. Individuals with obesity face daily disadvantages more often 
than normal-weight individuals (Puhl & Heuer, 2010), including fewer opportunities on the 
labour market, more employment discrimination (Cawley, 2004; Puhl & Brownell, 2001; Puhl 
& Brownell, 2006), as well as stigmatization and weight-related teasing in close interpersonal 
relationships (Boyes & Latner, 2009; Puhl & Brownell, 2006; Sheets & Ajmere, 2005; for 
more details see chapter 2.4.3). During my interviews1, participants with obesity repeatedly 
reported insults and name callings by strangers or peers, negative comments during job 
interviews, and difficulties finding a romantic partner, to mention a few. As humans are 
inherently social beings, such situations – particularly when experienced frequently – can 
have adverse effects on the target’s well-being (Baumeister & Leary, 1995; Blackhart, 
Nelson, Knowles, & Baumeister, 2009; Cacioppo, Hawkley, & Berntson, 2003; Crick & 
Dodge, 1994; Gerber & Wheeler, 2009; more details in chapters 2.1.2, 2.2.3, and 2.4.3) and, 
equally important, might alter the perception of and the behavior in future social interactions 
 
1 Participants of study 2 and 3 underwent semi-structured qualitative interviews about everyday weight-related 
experiences. The content analyses of these interviews are beyond the scope of my dissertation and will not be 
reported apart from a few individual vignettes. 
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(Crick & Dodge, 1994; Swim, Cohen, & Hyers, 1998; see chapter 2.1.2). Behavioral studies 
resonate with statements I encountered in my interviews: it was found that peers perceive 
individuals with obesity’s social behavior more negatively (Zeller, Reiter-Purtill, & Ramey, 
2008) and rate their social skills lower compared to lean individuals (Miller, Rothblum, 
Barbour, Brand, & Felicio, 1990). For example, one of my participants (BMI 32.9 kg/m2, 23 
years of age) told me about an incident she experienced at a party. She got dressed in body-
defining clothes and received a negative comment by another guest of the party, which led her 
to report a feeling of sadness. The next time she went to a party, she consciously avoided tight 
clothes. Nevertheless, she still expected a negative comment at any time and reported a 
feeling of being observed by the other guests, even though this time there was no evidence of 
negative attitudes towards her. According to her narrative, we can assume that she scrutinized 
her environment for signs of prejudice or other information (such as gazes, gestures, or 
comments) with a potential impact on her well-being. Theoretical formulations proposed two 
central aspects of behavioral adaptations associated with recurrent negative social experience: 
a heightened vigilance to relevant social information (Barreto & Ellemers, 2015; Swim et al., 
1998) and the application of self-protecting coping strategies (Crocker & Major, 1989; Major 
& Schmader, 1998; Puhl & Brownell, 2003), such as avoidance, disengagement, or overly 
friendliness (see literature overview in chapter 2.1.2).  
The aforementioned participant’s selective attention and her emotions were most likely 
associated with bodily changes, for example changes in heart beats, which are influenced by 
autonomic nervous system activity. Particularly changes in parasympathetic activity have 
been linked to attention, emotion regulation, or flexible and adaptive behavior (Porges, 2007; 
Thayer & Lane, 2000, 2009; see chapter 2.3). 
To date, research on social information and social exclusion processing in individuals with 
obesity is sparse. Moreover, to my knowledge, no study has measured emotionality and 
physiological activity during social information processing in individuals with obesity so far. 
Acquiring in-depth knowledge about alterations in individuals with obesity’s social 
information processing can help to understand how the social environment and social norms 
impact well-being, social functioning, and further the development of obesity-related 
psychological co-morbidities. The data can furthermore support successful treatment 
interventions for individuals with obesity. The aim of this thesis is to provide insights into 
how previous negative social experiences and/or societal norms concerning body size 
influence social information processing. The first two studies included in this thesis were 
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conducted in Germany, a society with high level of prejudice towards individuals with 
obesity. The third study was conducted in American Samoa, a society with low prejudice 
towards individuals with obesity. Study one (chapter 5.1) investigated potential alterations in 
social information processing and behavior in individuals with obesity compared to lean 
individuals by measuring heart rate and reaction times. To identify potential reasons for 
alterations in the individual’s personal history, the influence of weight-related teasing on 
social information processing was analyzed. In the second study (chapter 5.2), I examined 
how individuals with and without obesity respond to social inclusion and social exclusion by 
measuring affect and heart rate. Of special interest were subjective factors of body 
dissatisfaction and teasing experiences as potential influencing factors.  
However, human behavior is not only influenced by individual experience but also by the 
joint socio-cultural environment. Despite globalization, obesity is not stigmatized in every 
region of the world. There is still cultural variability in the perception of bodies and in 
attitudes towards individuals with obesity (Anderson, Crawford, Nadeau, & Lindberg, 1992; 
Brewis & Wutich, 2014; see chapter 2.5.3). Cross-cultural comparisons can help to 
understand how the society impacts the behavior and, in the case of obesity, the development 
of psychological co-morbidities, such as depression or pathological body dissatisfaction. 
Following this approach, the second study became a “travelling experiment” and was repeated 
in a Polynesian group on American Samoa (chapter 5.3), a country with a high obesity rate, 
but less negative social outcomes for individuals with obesity. It aimed at studying the 
influence of cultural norms and values related to body size as well as varying weight-related 
stigmatization on psychophysiological processing in social situations (see chapter 2.5.4).  
In my thesis, I will first give an overview over previous theories and research on social 
exclusion, its origin, and its impact on the target’s behavior and affect (chapter 2.1 and 2.2). I 
will then discuss obesity prevalence and body perception in the two populations investigated 
in this thesis, Germany and American Samoa (chapter 2.3 and 2.4). Subsequently, I will 
derive the rationale for the experimental work (chapter 3) and describe the respective methods 
in detail (chapter 4). In chapter 5, I will present the three studies and their results before I 
close with a general discussion, including the limitations and the implications of my work 
(chapter 6). 
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2 Theoretical Background 
 
2.1 Social exclusion and behavior 
2.1.1 Evolutionary origins of social exclusion and stigmatization 
Human beings are a particularly – if not the most – social species. Our well-being strongly 
depends on the quality of our social relationships and we possess an inherent motivation to 
maintain positive interpersonal bonds (Baumeister & Leary, 1995). Individuals without 
positive social relationships have been found to suffer from physical and psychological 
consequences (Cacioppo et al., 2003). Moreover, it has been argued that the exceptional 
complexity and size of human brains – especially the volume of the neocortex – are a result of 
social development, social behavior, and culture (Social Brain Hypothesis; Adolphs, 1999; 
Dunbar, 1998; Herrmann, Call, Hernàndez-Lloreda, Hare, & Tomasello, 2007). The benefits 
of processing complex social information therefore might have outweighed the costs of 
energy-consuming large brains (Dunbar, 1998). 
Despite the need to affiliate, humans – throughout history and across cultures – have also 
demonstrated a strong tendency to stigmatize, exclude, or fight against individuals, human 
subgroups, or outgroups. Evolutionary psychology proposed social exclusion to be a 
functionally relevant response to potential threat: threats to physical safety (harmful 
intentions), to physical health (contagious diseases), to values and morals (loss of identity), 
and to reciprocal relations (free riders) (Cottrell & Park, 2013). In other words, excluding 
individuals with a specific trait that indicates a potential threat to the fitness of the group 
might have been evolutionarily advantageous. Hence, deviations from what is considered 
group-specific – indicated through norms, values, or physical appearance – might have been 
interpreted as a threat to health or as a moral violation (Kurzban & Leary, 2001; Schaller & 
Park, 2011). To be stigmatized therefore means to be classified as an illegitimate interaction 
partner (Goffman, 1963). Indeed, studies showed that stigmatized individuals do not underlie 
a group’s social exchange norms such as reciprocity, sharing, loyalty, and non-aggression as 
well as social interaction norms such as politeness or status hierarchies (Kerr & Levine, 
2008). Hence, the social consequences for the stigmatized individual are severe, especially if 
stigmatization continues over an extended period of time. In the following chapter, I will 
discuss how the experience of stigma can alter the target’s perception and social behaviour. 
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2.1.2 Adaptive behavioral responses to recurrent negative social feedback 
A human’s social environment is very complex and requires attention to goal- and 
motivationally relevant social information (Dewall, Maner, & Rouby, 2009). Recurrent 
experience of social exclusion and stigmatization might alter the target’s selective attention 
and social behavior in future social interactions. Pickett and Gardner (2005) proposed that the 
basic “need to belong” is accompanied by an inherent social monitoring system. By regulating 
the sensitivity to socially relevant information, this monitoring system is highly adaptive to 
the social environment or current needs of belonging. Consequently, individuals that have a 
higher need to belong are assumed to show enhanced sensitivity to negative and positive 
social cues in order to affiliate and reconnect. Further, in case of threatened inclusionary 
status, it is theorized to be the navigating mechanism to regain inclusion (Pickett & Gardner, 
2005).  
Another theoretical model of behavioral adjustment is the social information processing 
model (Crick & Dodge, 1994), according to which humans learn to interpret social cues – 
such as facial expressions, body language, or vocal tone – by means of rewarding or 
punishing social outcomes. Individuals process social information in a rapid and automatic 
way based on previous experience, using their memory store and acquired social knowledge 
to encode and interpret relevant social cues. With more accumulated experience, the encoding 
becomes more accurate. By evaluating the intention of a cue, possible responses will be 
weighted and the response with the most positive anticipated outcome will be selected and 
enacted. Experiencing rejection or exclusion might lead to maladjusted social information 
processing that is resulting in a misperception of the interaction partner’s intention (Crick & 
Dodge, 1994). 
In individuals with recurrent experience of prejudice, this system of monitoring or social 
information processing might be especially sensitive to potentially threatening cues. Swim, 
Cohen, and Hyers (1998) argued that targets of discrimination are able to anticipate when, 
where, and by whom prejudice is likely to occur. The increased vigilance towards even subtle 
cues of prejudice improves detection accuracy of stigmatization in order to apply strategies 
that prevent or reduce its negative impact on psychological well-being (Barreto & Ellemers, 
2015). Such strategies include: psychological disengagement or detachment of self-esteem 
from self-evaluating domains, selective devaluing of disadvantageous domains (Crocker & 
Major, 1989), discounting the validity of social feedback (Major & Schmader, 1998), 
avoidance of formerly threatening situations (Puhl & Brownell, 2003), assertion or aggression 
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(Joanisse & Synnott, 1999), as well as compensation with increased prosocial behaviour 
(Miller, Rothblum, Felicio, & Brand, 1995). 
Experimental results in support of these models show that social exclusion enhances selective 
memory for positive and negative socially relevant events (Gardner, Pickett, & Brewer, 
2000), which might be interpreted as an affiliative strategy or a heightened vigilance to social 
information. In the same line, it has been shown that the need to belong increases 
identification accuracy for auditory and visual social cues like vocal tone and facial 
expression (Pickett, Gardner, & Knowles, 2004). Furthermore, the anticipation of a lonely 
future enhances the identification of and attention to smiling faces (Dewall et al., 2009). 
Psychiatric studies repeatedly showed attentional biases to (socially) threatening stimuli in 
individuals with social anxiety disorder (Cisler & Koster, 2010; Schultz & Heimberg, 2008). 
In stigma-conscious individuals, the mere anticipation of being the target of prejudice 
increases attention to signs of self-identity devaluation (Kaiser, Vick, & Major, 2006). 
Further, the fear of negative evaluation enhances attention to threat cues after social exclusion 
(Tanaka & Ikegami, 2015). Individuals who experienced prejudice expressed more negative 
expectations for interactions with outgroup members (Tropp, 2003). Importantly, after 
negative feedback, individuals are more likely to show disengagement in the presence but not 
in the absence of negative stereotypical statements (Leitner, Jones, & Hehman, 2013).  
In summary, these theoretical formulations and experimental evidence indicate that humans 
constantly process and monitor their social environment. As highly social animals, humans’ 
rapid, context-specific responses to social cues enabled better social functioning and might 
have been evolutionarily advantageous. Recurrent negative social experience might facilitate 
two complementary types of behavioral adaptation: 
1) Attentional bias in the shape of heightened vigilance to potentially threatening cues 
(even in the absence of such cues), or of a more negative evaluation of social cues.  
2) Application of self-protecting strategies and coping mechanisms like disengagement. 
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2.2 Social exclusion and affect 
Social exclusion not only influences social information processing and behavior but is also 
associated with negative emotional responses. In the following chapter, I will shortly address 
biological and cultural components of emotions – also with respect to cultural aspects – and 
continue with a review of the literature on affective responses after social exclusion. 
2.2.1 General biological aspects of emotions 
Like all mental processes, emotions are tools that guide us through daily life and promote 
behavior (Lindquist, Siegel, Quigley, & Barrett, 2013). They can be understood as an 
evaluation of the environment associated with changes in bodily processes or more precisely 
as a 
“change in subjective experience, autonomic responses (e.g., heart rate, 
respiration, electrodermal activity), physical action (or an increased likelihood 
to perform an action, such as facial muscle movements, skeletal muscle 
movements), as well as some perception, thought, or judgment of the 
surrounding world“ (Lindquist et al., 2013, p.1). 
From an evolutionary viewpoint, emotions provide an individual with relevant information for 
his/her social functioning: positive emotions serve communication, learning, and affiliation; 
negative emotions are important for the relationship between a person and the environment, 
for example by facilitating rapid automatic responses to potential threats (Izard, 2007).  
Research on emotions has classically distinguished basic and cognitive emotions (the latter 
will be discussed in section 2.2.2). Basic emotions are supposed to be innate, panhuman, and 
universally understood across human populations (Darwin, 1872; Gerber, 1985). Well-
described basic emotions were assumed to be anger, sadness, fear, disgust, and happiness 
(Ekman, 1992; Izard, 2007). However, the assumption of basic emotions has been under 
debate (e.g. Clark-Polner, Johnson, & Barrett, 2016). It is also challenged by a recent cross-
cultural study, which shows that Trobrianders of Papua New Guinea – a society with minimal 
visual contact to Westerners or Western media – interpret faces expressing fear as anger or 
threat displays (Crivelli, Russell, Jarillo, & Fernández-Dols, 2016). Therefore, some of the 
conventionally understood basic emotions might be interpreted differently in other cultural 
contexts – which will be discussed in the next section. 
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2.2.2 Cultural aspects of emotions 
Some aspects of affect are learned and culturally modified: the psychophysiological 
emotional response is activated by socially learned evaluations of situations, interpreted and 
adapted by cultural concepts, and “expressed in culturally appropriate behaviors” (Gerber, 
1985), which resonates with the findings by Crivelli et al. (2016). Therefore, the cultural 
environment is shaping the way humans learn to control, perceive, and express the biological 
determined components of emotions (Matsumoto, 1989). A study on jealousy, for instance, 
found a varying level of reported intensity between seven different countries (Buunk & 
Hupka, 1986). Reasons for cultural variety in emotion perception and expression might be 
differing social norms regarding (particular) emotions as well as their display and behavioral 
expression. The expression of basic emotions might therefore be adjusted by cultural-specific 
expectations about appropriate behavior (Mesquita & Frijda, 1992). Further, some cultures 
might not define a particular basic emotion and thus lack cultural concepts and/or language 
for behavior, resulting in difficulties for the individual expressing those emotions (Gerber, 
1985).  
2.2.3 Affect after social exclusion 
Research provides strong evidence for the impact of social exclusion on affect. Specifically, 
social exclusion has been found repeatedly to increase negative affect as well as depressive 
symptoms (Blackhart et al., 2009; Gerber & Wheeler, 2009). In individuals with obesity, 
social exclusion additionally increased the feeling of shame (Westermann, Rief, Euteneuer, & 
Kohlmann, 2015). Further studies suggest that social exclusion might induce feelings of 
emotional numbness (Twenge, Catanese, & Baumeister, 2003) and decrease the sensitivity for 
physical pain as well as empathy (DeWall & Baumeister, 2006). Social exclusion might also 
be linked to social anxiety, jealousy, and loneliness (Leary, 1990). However, research 
addressing cultural differences in negative emotionality after social exclusion is sparse. In a 
related research area, cross-cultural developmental studies associated parental rejection in 
childhood consistently with depressive affect across different cultures (Rohner, Khalaque, & 
Cournoyer, 2005; for review). Based on this spares research, negative affective responses to 
social exclusion might be universal across cultures. 
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2.3 Social exclusion and parasympathetic cardio-regulation 
2.3.1 Parasympathetic cardio-regulation in psychological research 
The mind is closely connected to the body. Changes in the body’s physiology are, to varying 
degrees, associated with emotion regulation and social behavior. They can therefore serve as 
markers of psychological processes in experimental and clinical studies. For instance, 
behavior, psychological processes (like attention, social engagement, and communication), 
and affective arousal or affect regulation have been repeatedly related to changes in heart rate 
variability (HRV) (Porges, 2007; Thayer & Lane, 2000). HRV thereby represents the heart’s 
ability to adapt and respond to environmental circumstances or demands (Acharya, Joseph, 
Kannathal, Lim, & Suri, 2006). Activity of the parasympathetic nervous system (PNS), which 
can be measured as HRV, has been positively associated with behavioral flexibility and 
adaptation (e.g., Thayer & Lane, 2000; see chapter 3.1.1. for a detailed background in 
physiology). 
Both phasic and tonic HRV can be analyzed (see chapter 3.1.2), while phasic HRV is of 
special interest in event-related experimental designs. Motivationally relevant stimuli – 
modulated by valence and salience of stimuli – elicit an immediate cardiac deceleration after 
stimulus onset followed by a delayed acceleratory recovery (Somsen, Van der Molen, 
Jennings, & van Beek, 2000; van der Veen, van der Molen, Crone, & Jennings, 2004). This 
initial cardiac slowing is thought to allow the individual to increase attention and prepare for 
an appropriate response (Sokolov, 1963). The analysis of tonic HRV is used for longer 
episodes in experimental paradigms and increased HRV (or PNS activation) has generally 
been associated with sustained attentional engagement, emotional self-regulation, or 
behavioral flexibility (Porges, 2007; Thayer & Lane, 2000, 2009). More specifically, 
increased PNS activity has been related to constructive stress coping strategies during a 
period of high stress (Fabes & Eisenberg, 1997) and to higher cognitive performance and 
executive functioning (Hansen, Johnsen, & Thayer, 2003; Thayer, Hansen, Saus-Rose, & 
Johnsen, 2009). Inconsistently, decreased PNS activity has been associated with response 
mobilization (Oppenheimer, Measelle, Laurent, & Ablow, 2013) and a better recovery after 
stress (Rottenberg, Clift, Bolden, & Salomon, 2007). However, decreases in PNS activity 
were also found to be associated with acute psychophysiological stress (Hall, 2004), among 
individuals with higher perceived stress (Dishman et al., 2000), and during challenging events 
(Porges, 2007). The deviating results are discussed in more detail in chapter 2.3.3. 
Chapter 2                                                                                                             Theoretical Background                                                                  
 
10 
 
In clinical contexts, patients with anxiety disorders compared to healthy controls show 
decreased PNS activity at rest (Alvares et al., 2013; Thayer, Friedman, & Borkovec, 1996), 
smaller changes in HRV from baseline during cognitive stress and during recovery (Movius 
& Allen, 2005), and decreased HRV during implicit emotional face processing (Gaebler, 
Daniels, Lamke, Fydrich, & Walter, 2013) or worrying (Thayer et al., 1996). Beyond anxiety, 
patients with depression also show reduced PNS activity compared to healthy controls (Kemp 
et al., 2010) and individuals with high depressive symptoms exhibit stronger reduction in PNS 
activity during stress and relative to baseline compared to individuals with low depressive 
symptoms (Hughes & Stoney, 2000). Conversely, patients with depression that showed 
greater PNS withdrawal to negative films also showed a better recovery from depression 
(Rottenberg, Salomon, Gross, & Gotlib, 2005). The results of these studies suggest that 
autonomic flexibility, adaptability, and hence the capacity to regulate emotions and attention 
might be diminished in patients with anxiety disorders, depression, or depressive symptoms 
(Appelhans & Luecken, 2006; Thayer & Lane, 2000). 
In sum, HRV is differentially associated with motivationally relevant and irrelevant stimuli 
and it shows marked differences between healthy individuals and patients with anxiety 
disorders or depression. HRV is therefore a useful tool in experimental and clinical research.  
2.3.2 Parasympathetic cardio-regulation during negative social feedback 
Psychophysiological studies on social information processing examined arousal and 
activation of the autonomic nervous system (ANS, see chapter 3.1.1. for a detailed 
background in physiology). ANS activity is of particular interest during affective and 
attentional processes. One aim has been to associate individual emotions with unique 
autonomic signatures. The general feasibility and the success in identifying distinct autonomic 
patterns have been under discussion (Barrett, 2006; but also Ekman, Levenson, & Friesen, 
1983; Ekman, 1992). Other scholars proposed ANS activity might rather indicate the 
motivational relevance and valence of a stimulus (Cacioppo, Berntson, Larsen, Poehlmann, & 
Ito, 2000). Further, it should be noted that disentangling affective (e.g. emotion regulation) 
from cognitive components (e.g. vigilance) of attention allocation is difficult (Appelhans & 
Luecken, 2006). Attention and emotion regulation might even be mutually dependent and 
share common neuronal networks (Pessoa, 2008). Moreover, past experiences and thus the 
acquired affective memory might bias selective attention to environmental stimuli and 
represent a form of emotion regulation (Todd, Cunningham, Anderson, & Thompson, 2012). 
Park and Thayer (2014) postulated that for optimal emotion regulation, the attentional system 
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is a crucial navigator to focus and select optimal and inhibit less functional responses. 
Additionally, it has been proposed that emotions and emotion regulation are no separable 
processes and emotions are habitually auto-regulated (Kappas, 2011). Thus, emotion, emotion 
regulation, and selective attention might jointly contribute to the autonomic signature. 
Studies showed that increased PNS activity at rest supports social engagement behavior 
(Porges, 2007). Tonic PNS activity increases compared to baseline have been found while 
looking at negative stimuli, such as threatening animals (Jönsson & Hansson-Sandsten, 2008), 
angry facial expressions (Jönsson & Sonnby-Borgström, 2003), watching other people suffer 
(Stellar, Cohen, Oveis, & Keltner, 2015), or receiving a negative social evaluation 
(Vanderhasselt, Remue, Ng, Mueller, & De Raedt, 2015). Further, the reappraisal or 
suppression of emotional responses to a short negative film elicited an increase in PNS 
activity (Butler, Wilhelm, & Gross, 2006; Musser et al., 2011). Mothers showed an increase 
in PNS activity when their infants initially displayed distress, which was interpreted as a 
regulatory process (Oppenheimer et al., 2013). Additionally, increases in HRV have been 
found in participants discussing a major life event with a supportive friend, but not with an 
ambivalent friend (Porges, 2007). Further support for the relation between enhanced PNS 
activity and emotion regulation can be found in neuroimaging studies. Increases in PNS 
activity during affective state shifting have been associated with stronger neural activity in the 
subgenual anterior cingulate cortex (Lane et al., 2013), an area that is also involved in the 
regulation of emotions (Drevets, Savitz, & Trimble, 2008). 
Studies analysing phasic HRV found stronger cardiac deceleration – a marker of PNS activity 
– to faces than to neutral pictures (Dimberg, Fredrikson, & Lundquist, 1986). Gunther Moor, 
Crone, and van der Molen (2010) showed that when participants received unexpected social 
rejection, heart rate decelerates. This effect has been found in adolescents as well (Gunther 
Moor, Bos, Crone, & van der Molen, 2014). Individuals that perceived laughter as a cue of 
social rejection exhibit cardiac slowing after laughter stimuli (Papousek et al., 2014). 
Moreover, Balconi, Brambilla, and Falbo (2009) reported increased PNS activity to highly 
arousing compared to low arousing emotional stimuli. 
On the other hand, decreases in tonic PNS activity from baseline have been found during 
psychosocial stress and negative dyadic social interactions (Shahrestani, Stewart, Quintana, 
Hickie, & Guastella, 2015). Decreases have also been associated with disengagement from 
threat-related cues (Schwerdtfeger & Derakshan, 2010) and with deficits in emotional 
functioning (Beauchaine, 2001). PNS decreases during social exclusion were associated with 
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romantic relational aggression among women with high levels of hostile attribution biases 
(Murray-Close, 2011). Phasic decreases in PNS activity have also been found during episodes 
of exclusion relative to episodes of inclusion (Iffland, Sansen, Catani, & Neuner, 2014).  
In summary, attentional and affective processes as well as social information processing have 
been associated with changes in PNS activity. Experimental studies indicate – although with 
some deviating results – that negative or stressful social information processing is associated 
with decreases in HRV, whereas regulatory processes might be related to increased HRV. 
2.3.3 Methodological issues  
The divergent results of studies using HR or HRV might be caused by methodological 
proceedings. Firstly, the mentioned studies used different measurement methods, such as time 
domain (length of RR intervals, beats per minutes, RMSSD, etc.) or frequency domain 
measurements (LF power, HF power, normalized unites, LF/HF power; more details in 
chapter 4). Others included respiration rate into analyses (respiratory sinus arrhythmia, RSA) 
or only reported log-transformed values of time and frequency domain measurements, which 
makes a direct comparison between studies difficult. For better comparability between 
studies, the provision of all values of the time and frequency domain in supplements would be 
desirable. Secondly, other obstacles for comparisons are considerable variations in study 
designs, with some using baseline HRV to predict experimental behavior or others using HRV 
changes from baseline to an experimental condition. Similarly, the exact report of all HRV 
parameters as well as changes over experimental conditions would facilitate direct 
comparisons with previous studies and predictions in future studies. 
 
2.4 Obesity in Western societies 
In Western societies, obesity is not only associated with numerous medical conditions, but 
also with stigmatization and social exclusion (Puhl & Brownell, 2001; Puhl & Brownell, 
2006). This chapter will briefly summarize obesity prevalence, health consequences, and 
obesity-related alterations in autonomic nervous system activity. Subsequently, the stigma of 
obesity and potential adaptations during social information processing will be described in 
detail. 
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2.4.1 Prevalence and health consequences 
Obesity is conventionally classified using the body mass index (BMI) which is calculated by 
dividing an individual’s weight in kg by the square of the height in cm. An individual with a 
BMI between 18.5 and 24.99 is considered normal-weight, between 25 and 29.99 overweight, 
and higher than 30 obese (World Health Organization, 2016, WHO). According to the WHO, 
worldwide obesity rates have doubled since 1980 and obesity is considered an epidemic with 
challenging implications for societies and health systems. In 2010, approximately 3.4 million 
deaths could be attributed to obesity (Ng et al., 2014), mainly as a result of co-morbidities like 
diabetes, hypertension, heart diseases, stroke, depression, immune dysfunction, and many 
others (Reilly & Kelly, 2011). In Germany, the prevalence of obesity among the adult 
population is 23-24%. Whereas overweight rates have been found to be stable, obesity rates 
have been rising in the last decades, especially in young adults (Mensink et al., 2013).  
 
Figure 1: Prevalence of obesity (BMI≥30 kg/m2), ages 18+ (age standardized estimate), both 
sexes, 2014. Figure reprinted with permission from the World Health Organization (WHO). 
 
2.4.2 Obesity and parasympathetic cardio-regulation 
Changes in HRV have been related to mortality and morbidity, specifically, reduced PNS 
activity has been linked to myocardial ischemia (Sroka, Peimann, & Seevers, 1997), coronary 
artery disease (Hayano et al., 1990), diabetes (Singh et al., 1998), and hypertension (Mussalo 
et al., 2001). 
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HRV is also associated with obesity. Several studies reported a reduced PNS activity at rest in 
individuals with obesity compared to normal-weight individuals (e.g. Birch, Duncan, & 
Franklin, 2012; Monda et al., 2006; Rabbia et al., 2003; Rodríguez-Colón, Bixler, Li, 
Vgontzas, & Liao, 2010; Tonhajzerova et al., 2008). Moreover, independent of age, PNS 
activity has been found to be negatively associated with the duration of obesity (Nagai, 
Matsumoto, Kita, & Moritani, 2003), which might be influenced by metabolic changes with 
prolonged obesity. For example, reduced PNS activity with higher BMI might be modulated 
by leptin, insulin resistance, and inflammation (Kaufman, Kaiser, Steinberger, Kelly, & 
Dengel, 2007). However, some studies did not find obesity-related differences in PNS activity 
(Kim et al., 2005; Quilliot, Fluckiger, Zannad, Drouin, & Ziegler, 2001). 
2.4.3 The stigma of obesity 
Being obese in a contemporary Western society is often accompanied by weight-
stigmatization, discrimination, and social exclusion. Imposed by social norms on slim body 
ideals, obesity is associated with negative attributes like laziness, irresponsibility, or lack of 
self-control (Hilbert, Rief, & Braehler, 2008; Stunkard & Sobal, 1995). These attributes are 
highly undesirable in modern, performance-oriented societies and might indicate – as 
discussed in chapter 2.1.1 – a deviation from or violation of group-specific norms and values. 
Further, it has been found that the perceived preventability and controllability of a stigmatized 
trait is enhancing negative attitudes toward the individual (Weiner, Perry, & Magnusson, 
1988). Weight-related stigmatization might therefore be socially accepted and legitimated, in 
contrast to for example racism, sexism, or ageism (Falkner et al., 1999; Puhl & Brownell, 
2003). Importantly, the stigma of obesity in Western societies is not a temporary 
phenomenon. A study from the US showed that weight-related stigmatization is growing 
faster than actual obesity rates, indicating an increasing negative bias against individuals with 
obesity since the 1990s (Andreyeva, Puhl, & Brownell, 2008).  
Individuals with obesity face daily disadvantages more often than normal-weight individuals 
(Puhl & Heuer, 2010) and have fewer opportunities on the labour market, report more 
employment discrimination, and earn less than equally qualified lean employees (Cawley, 
2004; Puhl & Brownell, 2001; Puhl & Brownell, 2006). Moreover, employment-related 
discrimination is higher for women compared to men with obesity (Roehling, Roehling, & 
Pichler, 2007). In addition, there is evidence that medical professionals hold strong implicit 
negative attitudes toward individuals with obesity (Pantenburg et al., 2012; Schwartz, 
Chambliss, Brownell, Blair, & Billington, 2003) – with important implications for health care 
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in individuals with obesity. Fittingly, individuals with obesity are less satisfied with their 
medical care compared to normal-weight patients (Wee et al., 2002) and might even receive 
different diagnoses or misdiagnoses by clinicians compared to lean patients (Davis-Coelho, 
Waltz, & Davis-Coelho, 2000). 
Individuals with obesity do not only face discrimination and prejudice in public, but also in 
significant social relationships. According to a study by Puhl and Brownell (2006), the most 
common sources of stigma were family members and friends. Women with higher body 
weight were judged as less attractive by their male romantic partners than women with lower 
body weight (Boyes & Latner, 2009). Further, women with obesity are also less likely to be in 
a relationship than lean women and, additionally, with increasing body weight, relationship 
satisfaction is decreasing (Sheets & Ajmere, 2005).  
The stigma of obesity has implications for the individual’s well-being. Women with obesity 
who reported stigmatization by friends showed more depressive symptoms (Puhl & Brownell, 
2006). Weight-related stigmatization in general has been found to be associated with 
depression, lower self-esteem, and negative body image (Friedman, Reichmann, Costanzo, 
Zelli, Ashmore, & Musante, 2005). The latter might be of particular relevance as a mediator 
for eating pathologies (Stice & Shaw, 2002). 
2.4.4 Obesity and social information processing 
Only a few behavioral studies examined the processing of social information in individuals 
with obesity. Studies on nonverbal expressions of emotions indicate a reduced categorization 
accuracy for facial expressions in children with obesity as well as their mothers (Baldaro et 
al., 2003), especially for angry and neutral expressions (Koch & Pollatos, 2015). These 
findings have not been replicated in adolescents with obesity (Surcinelli et al., 2007). Adults 
with obesity showed a reduced priming effect of negative facial expressions in an affective 
priming paradigm, suggesting a decreased ability to process negative social information 
(Cserjési, Vermeulen, Lénárd, & Luminet, 2011). However, these studies did not investigate 
the influence of previous stigmatizing experiences on the processing of social cues such as 
facial expressions of emotion. 
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2.5 Obesity and the Samoan Islands 
Obesity is not stigmatized to the same extent in every human society. The Samoan islands are 
known for their neutral to positive perception of excess body weight wherefore a comparative 
study was carried out in this population. The following chapter will introduce the Samoan 
population and culture in more detail, followed by a summary about modernization and its 
impact on obesity prevalence. I will then review cultural differences in body idealizations in 
general, followed by a more precise introduction on body image in the Samoan culture. 
Finally, emotion expression in the Samoan culture will be shortly discussed. 
 
Figure 2: Map showing the islands of the Independent State of Samoa and American Samoa. 
Figure reprinted with permission from National Park Maps (http://npmaps.com/american-
samoa). 
 
2.5.1 Geography and population 
The Samoan islands are divided into the Independent State of Samoa and American Samoa. 
The research presented here was conducted on the latter, which is why the following 
descriptions refer to American Samoa if not stated differently. 
The tropical islands of American Samoa are located in the Polynesian region of the Pacific 
between Hawai’i and New Zealand (Fig. 2). The state consists of seven islands, two of which 
are coral atolls (Swains Island and Rose Atoll) and five are of volcanic origin. Only the 
volcanic islands are inhabited. Early human settlements started 3,000 years ago, initiated by 
Chapter 2                                                                                                             Theoretical Background                                                                  
 
17 
 
seafaring migrants from the Solomon archipelago (Clark & Michlovic, 1996). The main 
island of Tutuila and its adjacent island of Aunu’u have approximately 55,000 inhabitants, 
while the Manu’a island group (Ofu, Olosega, and Ta’u) has approximately 1,160 inhabitants. 
88.9% of the total population belongs to the Samoan ethnic group. The population is largely 
bilingual and speaks Samoan and English (2010 Census Island Areas: American Samoa, 
2010). 
2.5.2 Traditional diets, modernization, and obesity prevalence 
The traditional Samoan diet includes starchy vegetables and fruits, such as banana, breadfruit, 
and taro as well as coconuts, fish, seafood, and pig meat. Due to political and socio-economic 
changes in the last decades, there has been a dramatic diet transition to highly processed and 
imported foods, such as soda, canned corned beef, chicken, instant food, and rice. This 
modern diet has also been positively related to metabolic syndrome in Samoa (DiBello et al., 
2009; Keighley, McGarvey, Turituri, & Viali, 2006). In addition to changing diets, farm work 
and therefore physical activity dropped substantially during the last 40 years (Keighley et al., 
2006). 
According to the WHO, the Samoan islands are currently in the top ten of the world’s 
countries with the greatest percentage of overweight and obesity. In American Samoa, 94.4% 
of the women and 92.7% of the men are either overweight or obese (World Health 
Organization, 2004). The percentage of adult men with BMI ≥ 40 kg/m2 almost tripled from 
5.0% to 14.4% and the percentage of adult women with BMI ≥ 40 kg/m2 doubled to 32.8% 
between the years 1976 and 2002 (Keighley et al., 2006). Due to higher percentages of 
muscles mass compared to Europeans with equivalent BMI, an adjusted BMI cut-off for 
Polynesian populations has been recommended: individuals with BMI > 32.0 kg/m2 are 
categorized as obese, individuals with BMI between 28 kg/m2 and 31.9 kg/m2 as overweight, 
and individuals with BMI between 18.5 kg/m2 and 27.9 kg/m2 as lean (Rush, Freitas, & Plank, 
2009). 
2.5.3 Cultural differences in the perception of body sizes 
The idealization of bodies and their depiction varied considerably throughout history and 
between cultures. Human bodies are profoundly embodied in social relations and are both a 
reflection and construction of a society’s beliefs and norms (McCullough, 2013; Waskul & 
van der Riet, 2002). Thus, our bodies and how we perceive bodies significantly affect our 
relation to others and society.  
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When it comes to body size, ethnographic research observed a huge variability of body norms 
and body perception in different cultures and different periods of human history, ranging from 
idealization to stigmatization of higher body weight (Brown & Konner, 1987; Treloar et al., 
1999). Due to food shortages, obesity was rare in most of human history. It has been proposed 
that in historic periods with seasonal food scarcity and even famines, large body sizes were 
considered attractive as they indicated fertility and status. One of the oldest and most 
prominent human figures is the Venus of Willendorf, estimated to be 20,000 to 30,000 years 
old. The small figurine – interpreted to express fertility, beauty, and motherly features – 
depicts a woman with large breasts, a large stomach, and a large buttock (Bonafini & Pozzilli, 
2011; Ferrucci, Studenski, Alley, Barbagallo, & Harris, 2010; Fig. 3). Until the 20th century 
and before the ideal body became slender, plumpness was valued in Europe and the United 
States of America as well (Swami, 2015). 
 
Figure 3: Venus of Willendorf. Picture reprinted with 
permission from Naturhistorisches Museum, Wien. 
 
Body size preferences also vary between cultures. In Western societies – characterized by 
food abundance – the ideal body is slender. It has been hypothesized that the difficulty to 
attain a certain body shape is increasing its value. Thus, it is more difficult and effortful to 
maintain a slim body in societies with food abundance (Spring, Pingitore, Bruckner, & 
Penava, 1994). However, cross-cultural data showed that 81% of the examined cultures 
(including Europe, Africa, Asia, South Pacific, North and South America, and Middle East) 
preferred plump bodies (Anderson et al., 1992). But it should be emphasized that plumpness 
rather than extreme obesity is valued and that the variation of idealized body sizes falls within 
a certain range across cultures (Brown & Konner, 1987). In many developing countries 
thinness is an indicator of illness, starvation, and poverty, whereas plumpness is associated 
with the withstanding of food shortage and disease, thus signalling fertility, maternity, and 
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nurturance (Brown & Konner, 1987). In Nigeria, for instance, unmarried young women of the 
Efik ethnic group spend several months or years in so called “fattening huts” to gain weight as 
a symbol for beauty and a preparation for marriage and womanhood (Malcolm, 1925). Similar 
practices have been found in the Azawagh Arabs of Niger (Popenoe, 2004). The Tarahumara 
of Mexico considered a woman with large thighs beautiful (Bennett & Zingg, 1935) and the 
Fellahin Arabs of Egypt prefered larger women as they are considered to be more fertile and 
caring (Ammar, 1954). Large body sizes in men might be associated with a higher social 
status and more power (Mavoa & McCabe, 2008; Strathern, 1971; Teevale, 2011). However, 
more recent studies increasingly report an approximation of ideal body weight worldwide, 
mainly explained by globalization, urbanization, and Western media exposure (Becker, 2004; 
Brewis, Wutich, Falletta-Cowden, & Rodriguez-Soto, 2011; Swami et al., 2010).  
2.5.4 Body size perception in the Samoan Islands 
Traditionally, Pacific Islanders are known to value higher body weight and relate individual 
plumpness to the well-being of the community and, especially in women, to fertility (Pollock, 
1995). Large bodies were more likely associated with a certain rank or status within the 
society and represented authority and power (Pollock, 2001). As described above, there is no 
clear evidence that excess weight was valued the same way in classes without chiefly status 
(Teevale, 2011). In Samoa, body weight, consuming food, and exchanging food are strongly 
associated with social bonds and relationships. Reciprocity, loving care, and well-being as 
well as morality are expressed through food and appropriate portion sizes. “The sharing of 
food is an act of expanding one’s social universe“ (Hardin, 2014, pp. 177-178). Preferred 
types of foods to serve are sweet, salty, and fatty, while fruits and vegetables are not carrying 
enough value and energy to serve or for exchange (Hardin, 2014; McCullough & Hardin, 
2013). A large body size suggests the ability to share and exchange food and is therefore an 
expression of the quality and density of social networks as well as an idiom for nurturance 
and care (Becker, 1995; Hardin, 2014; Shore, 1989). However, the perception of body weight 
in Samoa might be more ambivalent and big bodies might not be solely associated with 
positive attributes. Depending on one’s social behavior, large body sizes can also be related to 
negative attributes, such as wealth accumulations, greed, or sickness (Hardin, 2015). 
Nowadays, due to globalization, the Samoan islands are thought to be in a transition period 
from a positive to a more negative view of high body weight (Brewis et al., 2011). 
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2.5.5 Affect in Samoa 
Relating to the previous section about cultural aspects of affect and the research presented in 
this thesis, this section will shortly outline emotion expression in Samoa. In the Samoan 
language, there is no exact translation of the English word “emotion” (Ochs, 1988). An 
individual is viewed as someone who has not much control and therefore cannot be held 
responsible for his or her feelings or associated behavior. As a collectivistic society, an 
individual’s life and the expression of private feelings are under authority’s control and 
accompanied by strong social norms (Shore, 1982). The “externalization of responsibility for 
behavior is reflected in the emphasis placed on obedience to those in authority” (Shore, 1982, 
p. 174). Authority level is graded by age, that is, Samoan children and young adults learn to 
serve and respect elderly family and community members (Mageo, 1988; Ochs, 1982). This 
hierarchy also includes an emotional and attentional distance between children and their 
parents – already at a young age – which is supposed to teach respect and obedience (Mageo, 
1988, 1991). Margaret Mead (1928) observed a discouragement of open display of strong 
emotions. Instead, affect is often demonstrated by respectful behavior and generosity (Mageo, 
1991). For instance, submissive feelings towards authorities are particularly pronounced, 
whereas the expression of anger or rage is discouraged. As a consequence, Samoans typically 
do not openly express their anger, which can result in uncontrolled violence in case authority 
is absent (Gerber, 1975, 1985). From a linguistic point of view, the Samoan language does not 
accurately allow to relate bodily feelings or affective arousal to emotions or to accurately 
describe the nature or intensity of these feeling. Samoans do not discuss their levels of 
affective arousal (Gerber, 1975, 1985). So far, there has been no experimental research using 
affect measurements in Samoa. In this thesis, emotional responses to social interactions have 
been assessed in young American Samoan adults. For the interpretation of the data, Samoans’ 
cultural as well as linguistic concepts about emotions need to be considered and might lead to 
differential reports on affect compared to German adults. Potential difficulties might be a 
diminished differentiation between affect measurement scales and/or greater reluctance to 
report negative affect. 
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3 Rationale of the Experimental Work 
 
Individuals with obesity in Western societies have an increased likelihood of stigmatizing 
experiences in various social domains. Despite the great relevance of this issue, a lack of 
experimental research on psychophysiological responses in social situations in individuals 
with obesity and with a potential history of negative social experiences was identified. From 
this fact we saw the need to experimentally investigate physiological, psychological, and 
affective responses during negative and positive social tasks in individuals with obesity. We 
saw further the need to investigate the potential mediating effect of weight-related teasing 
experiences and/or negative body image on social information processing. Therapeutic 
approaches (such as cognitive-behavioral therapy or cognitive remediation) can benefit from a 
better understanding of internal processes of individuals with obesity during daily social 
encounters – particularly with respect to social functioning, maladaptive coping, body image, 
well-being, or negative emotionality – which might support weight loss programs as well.  
As mentioned above, recurrent negative social experiences have been associated with two 
central aspects of behavioral adaptations: 1) a heightened vigilance to potentially threatening 
cues in new social situations, and/or 2) the application of (maladaptive) coping strategies, 
such as psychological disengagement or avoidance. The first two studies presented in this 
thesis were conducted in Leipzig, Germany. Their aim was to psychophysiologically 
investigate these adaptations: 
Study 1: We examined if women with obesity show altered physiological and behavioral 
responses to positive and negative social as compared to monetary information. We 
hypothesized that, as a result of psychological disengagement or avoidance coping, women 
with obesity show blunted physiological responses and slower reaction times to social but not 
to monetary information. We did not expect to find this differentiation in lean women. 
Further, we hypothesized that psychophysiological responses during social information 
processing are related to frequency or intensity of previous weight-related teasing experiences 
in women with obesity.   
Study 2: We investigated autonomic nervous system and affective responses to social 
interactions in individuals with obesity. We hypothesized that individuals with obesity 
compared to lean individuals would show a higher vigilance to potentially threatening social 
cues and exhibit stronger physiological activation during an inclusionary social interaction. 
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During social exclusion, we assumed that individuals with obesity and with a history of 
weight-related stigmatization would show blunted physiological responses and a more 
negative affect. Finally, we hypothesized that previous stigmatizing experience as well as 
negative body image would influence the physiological response to inclusive and exclusive 
social interactions in individuals with obesity. 
While the above mentioned studies were conducted in Germany, we know from 
anthropological and sociological research that social norms regarding physical appearance as 
well as the degree of weight-related stigmatization are not universal. We postulated that 
socio-cultural norms on body size contributed considerably to the results of the first two 
studies. To test this hypothesis, we conducted a third study in American Samoa, a society that 
appears to have fewer body size-related norms that produce negative attitudes towards 
overweight individuals. 
Study 3: We investigated whether individuals with obesity in Samoa would show comparable 
psychophysiological processing of social information to participants with obesity in Germany. 
We assumed to find differences in weight-related teasing experiences and body dissatisfaction 
between the two cultures due to different body size-related socio-cultural norms. We also 
hypothesized that we would not find obesity-related physiological and affective differences 
during social inclusion and exclusion in the Samoan sample.  
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4 Methods 
 
4.1 Autonomic control of the heart 
The heart is controlled by the ANS, which is regulated by the brainstem, hypothalamus, 
anterior cingulate, insular, ventromedial prefrontal cortex, amygdala, and basal ganglia. The 
ANS, which is largely not under an individual’s conscious control, is divided into two 
branches: the sympathetic nervous system (SNS) and the parasympathetic nervous system 
(PNS). Efferent and afferent nerve fibers, as well as neurotransmitters, regulate most of the 
inner organs’ activities such as heart and gland activity, respiration, digestion, body 
temperature, or pupillary dilation. The ANS influences heart activity through the sinoatrial 
node: the SNS has excitatory, inotropic effects and promotes an increase in heart rate (“fight-
or-flight response”), whereas the inhibitory PNS promotes a reduction of cardiac activity 
resulting in a decrease in heart rate (“rest-and-digest response”) (Battipaglia & Lanza, 2015; 
Iaizzo, 2015). 
 
Figure 4: Innervation of the heart by the 
excitatory sympathetic (sympathetic cardiac 
nerves) and the inhibitory parasympathetic 
(vagus nerve) nervous system.  
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The SNS accelerates the depolarization through increased activation of calcium channels in 
myocardial cell membranes (Battipaglia & Lanza, 2015; Iaizzo, 2015). The PNS slows down 
the sinoatrial node activity, resulting in bradycardia (Battipaglia & Lanza, 2015; Ernst, 2014; 
Iaizzo, 2015; Fig. 4). While the changes in heart rate related to SNS activity are slow and 
within a few seconds, the changes associated with PNS activity happen fast and within 
milliseconds (Berntson et al., 1997). 
During rest, the heart is under continuous influence of the PNS (vagal tone) and beats 
approximately 70 times per minute (Battipaglia & Lanza, 2015; Mohrman & Heller, 2002). 
Internal or external stimuli – e.g. stress, exercise or cardiovascular disorders – can lead to 
vagal withdrawal and/or to an increased SNS activity (Iaizzo, 2015). 
 
4.2 Heart rate variability analyses 
Heart rate is typically measured using a continuous electrocardiogram (ECG), in which QRS 
complexes indicate sinoatrial node depolarization (Sztajzel, 2004). HRV – the variation in 
length of consecutive heart-beats – results from the modulations of the SNS and PNS. Hence, 
HRV can be used to examine the ANS activity and can be analyzed in the time and the 
frequency domain (Acharya et al., 2006). Time domain analysis includes the measurements of 
the changes between successive inter-beat-intervals or RR intervals. Standard time domain 
measures of cardiac activity are the mean RR interval in a given time period or mean beats per 
minute and their standard deviations. Further, interval differences can be calculated using 
RMSSD, the square root of the mean squared differences between successive RR intervals, 
which is an indicator of PNS activity (Acharya et al., 2006; Malik, Bigger, Camm, & Kleiger, 
1996; Sztajzel, 2004).  
Frequency domain analysis can discriminate between SNS and PNS contributions of HRV 
(Acharya et al., 2006). By decomposing periodic oscillations of the heart rate signal at 
different frequency bands, it provides information on the amount of their relative intensity 
(Sztajzel, 2004). Typically, a fast Fourier transformation is used to convert RR intervals into 
frequency bands (power spectral density in Hertz). The total spectrum is commonly divided 
into the ultra low-frequency band (ULF, <0.003 Hz, only feasible for long-term recordings), 
the very low frequency band (VLF, 0.003-0.04 Hz), the low frequency band (LF, 0.04-0.15 
Hz), and the high frequency band (HF, 0.15-0.4 Hz). Frequency bands are expressed in 
absolute values (ms2) (Sztajzel, 2004). 
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Figure 5: Section of the report sheet showing time- and frequency-domain results calculated by 
the Kubios software used for HRV analyses in this thesis (Version 2.2, Biosignal Analysis and 
Medical Imaging Group, University of Eastern Finland, http://kubios.uef.fi/). 
 
By normalizing the LF and HF power, one can remove unequal distributions of the raw data 
and increase comparability between individuals and studies (Burr, 2007). Normalized units 
for HF power are calculated as follows: 
𝐻𝐹𝑝𝑜𝑤𝑒𝑟 𝑛. 𝑢. =
𝐻𝐹𝑝𝑜𝑤𝑒𝑟(𝑚𝑠2)
𝑇𝑜𝑡𝑎𝑙 𝑝𝑜𝑤𝑒𝑟(𝑚𝑠2) − 𝑉𝐿𝐹𝑝𝑜𝑤𝑒𝑟(𝑚𝑠2)
𝑥100 
PNS activity is associated with the HF power, whereas LF power is modulated by both the 
SNS and PNS (Sztajzel, 2004), which makes the former the variable of interest for further 
analyses (Ernst, 2014). 
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5 Experimental Work 
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5.3.1 Introduction 
Human bodies and their shapes, sizes, and variations are significantly embodied in social 
relations. They are both a reflection and construction of a society’s beliefs and norms and, 
hence, create identity and either affiliation to or dissociation from a social group 
(McCullough, 2013; Waskul & van der Riet, 2002). Regarding body size, ethnographic 
research demonstrates a huge variability of body norms and body perception in different 
cultures, ranging from idealization to stigmatization of higher body weight (Brown & Konner, 
1987; Treloar et al., 1999).  
In today’s Western societies, the idealized body is slender and being obese is often 
accompanied by weight-related stigmatization and social exclusion. Although obesity rates 
are rising, weight-related stigmatization is increasing even stronger (Andreyeva et al., 2008). 
Individuals with excess weight – especially women with obesity (Puhl, Moss-Racusin, & 
Schwartz, 2007)  – are facing disadvantages in professional contexts such as on the labour 
market (Puhl & Brownell, 2001) but also in private areas, for example in the shape of teasing 
in significant interpersonal relationships (Puhl, Moss-Racusin, Schwartz, & Brownell, 2008). 
As humans are among the most social species with an inherent motivation to maintain 
positive interpersonal bonds, stigmatization and social exclusion profoundly impact the 
target’s well-being, for instance by increasing his/her emotional distress, depressive 
symptoms, and risk for psychopathology (e.g., eating disorders; Baumeister & Leary, 1995). 
Stigmatization, exclusion, and rejection have effects on behavior and emotionality in new 
social situations: individuals with recurrent negative social experiences anticipate potentially 
stigmatizing situations in future social interactions (Swim et al., 1998) and show an increased 
attention to signs of prejudice (Kaiser et al., 2006; Tanaka & Ikegami, 2015). This adaptive 
behavior allows the target of prejudice to apply coping strategies – such as avoidance or 
disengagement – that reduce the negative impact on psychological well-being (Barreto & 
Ellemers, 2015). For example, experimentally induced social exclusion in Western 
participants was associated with negative affect (Blackhart et al., 2009). However, social 
exclusion is associated not only with behavioral and affective, but also with autonomic 
alterations. Studies analyzing heart rate (HR) or  HR variability (HRV) linked social 
engagement and activity of the autonomic – particularly the parasympathetic (PNS) – nervous 
system (Porges, 2003; for a theoretical account): PNS activity has been reported to decrease 
during negative social interactions (Iffland et al., 2014; Murray-Close, 2011; Shahrestani et 
al., 2015) but also to increase during social rejection (Gunther Moor et al., 2014, 2010; 
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Papousek et al., 2014). These divergent results provide first evidence for alterations in 
autonomic activity during negative social feedback but require further investigation. 
In our own research, we found that Western women with obesity relative to lean women 
exhibited slower reaction times during the anticipation of social as compared to monetary 
feedback, as well as blunted cardiac responses to negative social stimuli. These effects were 
more pronounced in women with obesity that had higher body mass indexes (BMIs) and more 
intense weight-related teasing experiences (Kube, Schrimpf et al., 2016). In another study – 
followed up in the research presented here –, we found that Western women with obesity 
responded with a stronger increase in PNS activity during a social interaction episode than 
lean participants. This increase in PNS activity in the group with obesity but not in the lean 
group was positively associated with negative body image. Additionally, women with obesity 
reported a stronger decrease in mood after social exclusion than other participants (Schrimpf 
et al., 2017). 
In other societies, excess body weight does not always have the same negative social 
consequences as in Western societies. However, recent studies are increasingly reporting an 
assimilation of ideal body weight worldwide, mainly explained by globalization, urbanization, 
and Western media exposure (Becker, 2004; Brewis et al., 2011; Swami et al., 2010). 
Although this idealization of slim bodies is a robust observation, there are still considerable 
variations between cultural groups (Anderson-Fye, 2012; Furnham, Moutafi, & Baguma, 
2002; Gupta, Chaturvedi, Chandarana, & Johnson, 2001; Kronenfeld, Reba-Harrelson, Von 
Holle, Reyes, & Bulik, 2010; Swami, Tovée, & Harris, 2013). A parallel development has 
been reported for weight-related stigmatization: prejudice towards individuals with excess 
body weight is spreading worldwide, even in cultures that were conventionally understood to 
show no to little weight-related stigmatization (Brewis et al., 2011). Nevertheless, the extent 
of prejudice still varies between cultural groups (Brewis & Wutich, 2014; Hebl, King, & 
Perkins, 2009; Pepper & Ruiz, 2007; Puhl et al., 2015). 
Polynesian societies are particularly known to value bigger bodies. Traditionally, Pacific 
Islanders relate individual plumpness to the well-being of the community and, especially in 
women, to fertility (Pollock, 1995). Although morbid obesity was not valued per se, excess 
weight was more likely to be associated with a certain rank or status within the society and 
represented authority or power (Pollock, 2001) – including the expectation that high status 
individuals do not have to engage in physical activity (Mavoa & McCabe, 2008). Although it 
is not clear if excess weight is valued the same way in non-chiefly classes (Teevale, 2011) 
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and an idealization of slim body sizes has been observed in the overall population (also in the 
Samoan islands; Brewis, McGarvey, Jones, & Swinburn, 1998; Swami, Knight, Tovée, 
Davies, & Furnham, 2007; Wilkinson, Ben-Tovim, & Walker, 1994), this idealization is 
generally less pronounced in Pacific Islanders than in Westerners (Brewis & McGarvey, 
2000; Craig, Halavatau, Comino, & Caterson, 1999; Metcalf, Scragg, Willoughby, Finau, & 
Tipene-Leach, 2000; Wilkinson et al., 1994). Convergently, Samoans do not view individuals 
with obesity as negatively as Westerners do (Brewis et al., 1998). Hardin (2015) described in 
her study in Samoa an ambivalent interpretation of body fat, which is dependent on the 
person’s relations and behavior. On the one hand, oversized bodies identify ranked positions 
and are a visible display of the quality of interpersonal relationships and represent generosity, 
caregiving, and reciprocity (Becker, 1995; Hardin, 2015; Pollock, 2001). On the other hand, 
wealth accumulation, greed, or sickness can similarly be embodied in large body sizes – as 
signs of unethical behavior and violation of the society’s interests (Hardin, 2015).  
Studies examining HRV during socio-cognitive tasks and comparing them in different human 
populations are scarce. At the same time, it has been shown that participants from Western 
and highly industrialized societies often behave like outliers in cross-cultural comparison and 
thus do not show generalizable human behavior (Henrich, Heine, & Norenzayan, 2010). 
Roepstorff and Frith (2012) proposed a stronger integration of experiments in anthropological 
field research to investigate how human experience and cultural context influence 
experimental results. For instance, the “nature versus nurture” debate also applies to 
emotional phenomena, for which it is difficult to dissect the more biological, interculturally 
relatively stable components and the aspects that are modified by culture (Gerber, 1985; 
Scherer & Wallbott, 1994). It can be assumed that culture also influences psychophysiological 
responses to social situations. In Polynesian populations, experimental socio-cognitive 
research including affect and physiology – and particularly with respect to obesity – is 
nonexistent. Anthropological studies on emotion expression in Samoa observed a cultural 
obligation of anger suppression and obedience – especially towards authorities. Further, 
Samoan emotion concepts might not define every element of affective arousal or its 
significance and salience (Gerber, 1985). Differences between Samoans and Westerners in 
emotional responses to socio-cognitive experiments are therefore likely. 
The aim of this study was to investigate how socio-cultural norms regarding body size 
influence the psychophysiological processing of social interactions in individuals with and 
without obesity. A study we previously conducted in Germany (Schrimpf et al., 2017) became 
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a “traveling experiment” and was repeated in American Samoa – a location that pronouncedly 
differed from Germany in terms of body size perception. In this study, a virtual ball-tossing 
game (“Cyberball paradigm” by Williams, Cheung, & Choi, 2000) was used to induce 
standardized episodes of social inclusion and exclusion. To enhance the threatening or 
stigmatizing character of the social situation, the participant’s full-body picture was visible 
throughout the experiment. In addition to behavior and affect, each participant’s 
electrocardiogram (ECG) was recorded and changes in HRV were analyzed. HRV quantifies 
the degree of autonomic cardio-regulation during an experimental task or at rest. Through the 
analysis of HRV in the frequency-domain and the calculation of spectral power in the high-
frequency band (between 0.15 and 0.40 Hz; HF power), one can extract the fast-responding, 
inhibitory activity of the PNS and particularly the vagus nerve. Increased PNS activity has 
been associated with attentional engagement, emotional self-regulation, and behavioral 
flexibility (Holzman & Bridgett, 2017; Porges, 2007; Thayer & Lane, 2000, 2009).  
As the Samoan society does not entertain the same negative attitudes towards individuals with 
excess body weight as the German society, we expected an effect of location on affective and 
PNS responses to social interactions. More precisely, we expected the Samoan sample to not 
show the obesity-related differences during social inclusion and exclusion that we found in 
the German sample (Schrimpf et al., 2017). In our previous study, we also found that social 
exclusion affects German individuals with obesity more negatively than lean individuals, 
indicated through worse mood, less happiness, and a lower feeling of being accepted. We 
hypothesized this group difference to be absent in the Samoan sample. Finally, we examined 
potential influencing factors such as sex, negative body image, and/or interpersonal stress, 
which we anticipated to alter psychophysiological responses to social interactions. We 
expected to find differences in weight-related teasing experiences and body dissatisfaction 
between the two cultures due to body size-related socio-cultural norms. Finally, we 
hypothesized that effects of inclusive and exclusive social interactions would be more 
pronounced in women than in men and that negative body image modulates the weight-
related influence on social information processing in the German but not in the Samoan 
sample. 
5.3.2 Methods 
Participants. Two sets of data were collected in Germany (from 12/2012 to 03/2014) and 
American Samoa (from 09/2015 to 12/2015). The German sample has been described in more 
detail elsewhere (Schrimpf et al., 2017). German participants were recruited from the database 
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of the Max-Planck-Institute for Human Cognitive and Brain Sciences, Leipzig, Germany. A 
total of 112 healthy individuals, matched for educational background and age, were included 
in the study. Participants were required to be between 18 and 35 years of age and have BMIs 
> 30.0 kg/m2 for obese, or between 18.5 kg/m2 and 24.9 kg/m2 for lean participants. Exclusion 
criteria were a history of neuropsychiatric disorders, smoking, regular substance or 
medication use. In the previous study, half of the 112 participants first completed the social 
inclusion and then the social exclusion session (while the experiment for the other half of 
participants consisted of two social inclusion sessions). As we were particularly interested in 
social exclusion, we adapted the experiment for American Samoa. There, all participants first 
completed the social inclusion and then the social exclusion session (more details of the 
procedure below). To ensure comparability between the two data sets, we only included 
German participants that underwent the same procedure as in American Samoa. Thus, 55 
German participants entered the analyses (14 lean women, 14 women with obesity, 13 lean 
men and 14 men with obesity). 
American Samoan participants were recruited at the American Samoa Community College. A 
total of 60 healthy individuals, matched for educational background and age, participated in 
this study. Inclusion criteria were similar to the ones in Germany (i.e., participants should be 
between 18 and 35 years of age) but BMI criteria were adjusted to a recommended cut-off for 
Polynesian populations as Pacific Islander’s body composition consists of a higher percentage 
of muscle mass and thus differs from Europeans with an equivalent BMI (Rush et al., 2009): 
BMI > 32.0 kg/m2 for participants with obesity and BMI between 18.5 kg/m2 and 27.9 kg/m2 
for lean participants. Exclusion criteria were the same as in the German sample. Four 
individuals were excluded because of a BMI between 28.0 kg/m2 and 31.9 kg/m2, so that 56 
participants were included in the analyses: 13 lean women, 15 women with obesity, 12 lean 
men and 16 men with obesity (detailed sample characteristics for both data sets in Table 1).  
All participants gave written informed consent and received a monetary reimbursement for 
their participation. The study was carried out in accordance with the Declaration of Helsinki 
and was approved by the research ethics committees of the Leipzig University and the 
American Samoa Department of Health, respectively. 
Procedure. All participants completed questionnaires assessing demographic information, 
body image, stress, depressive symptoms, and rejection sensitivity. Body weight, body height, 
as well as waist and hip circumference were measured and a full-body picture was taken of 
each participant. Participants then completed the Cyberball paradigm, a virtual ball-tossing 
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game to induce a standardized social interaction experience (Williams et al., 2000). They 
were instructed by the experimenter that two other invited participants were sitting in nearby 
rooms (in Germany) or online (in American Samoa) and would play a ball game with the 
participant. In reality, the two confederates were computer-generated. All players were 
represented on the computer screen by avatars and a full-body picture. The participant’s 
avatar and picture were located at the bottom center (Fig. 6). The two confederates had the 
same sex as the participant. To induce a potentially stigmatizing situation, the pictures of the 
computer-generated players were in a lean body shape. Photographs of the two female and 
male lean players were taken of coworkers at the Max Planck Institute.  
 
Figure 6: Paradigm. A) Overall experimental timeline. B) The participant and the two 
confederates were represented on the computer screen by drawings, a full-body picture and 
their names, with the participant’s character, picture, and name located at the bottom center. 
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At the beginning, participants completed initial visual analogue scales (VASs) to assess 
baseline mood, happiness, and feelings of being accepted (Table 1). Then, the ECG 
electrodes were attached (see below for details). Before the start of the experiment, a 4-min 
HR measurement at rest was acquired. This was followed by two 6-min sessions of the 
Cyberball game. In the first session, all participants were included in the game, whereas in the 
second session, all participants were excluded. Participants were able to throw the ball to the 
confederates with a computer mouse. The inclusion session consisted of approximately 150 
ball throws and every player received the ball equally often throughout the game. Each trial of 
the computer-generated players lasted between 1,600 and 4,600 ms, consisting of a 
randomized waiting period (1,000 to 4,000 ms) and a “throw and flight” period (600 ms). 
The inclusion session ended with a break, during which participants completed a second set of 
VASs to assess mood, happiness, and feelings of being accepted. In the exclusion session of 
the game, participants received just one ball per minute after the first three throws. This 
resulted in approximately seven ball tosses during the 6 min (as compared to ~50 in the 
inclusion condition). At the end, participants completed a final set of VASs to again measure 
mood, happiness, and feelings of being accepted. All participants were debriefed at the end of 
the experiment.  
Psychometric measures and factor analysis. All participants completed a battery of 
questionnaires in German or English, to assess individual personality traits, body image, and 
stress: Body Image Avoidance Questionnaire (BIAQ, Legenbauer, Vocks, & Schütt-Strömel, 
2007; Rosen, Srebnik, Saltzberg, & Wendt, 1991), Body Shape Questionnaire (BSQ, Cooper, 
Taylor, Cooper, & Fairbum, 1987; Pook, Tuschen-Caffier, & Stich, 2002), Eating Disorder 
Inventory (EDI-2, Garner, 1991; Thiel et al., 1997), Figure Rating Scales (FRS, Stunkard, 
Sorensen, & Schulsinger, 1983), NEO Five-Factor Inventory (NEO-FFI, Borkenau & 
Ostendorf, 1993; Costa & McCrae, 1992), Perceived Stress Questionnaire (PSQ-20, Fliege, 
Rose, Arck, Levenstein, & Klapp, 2001; Levenstein et al., 1993), Perceived Stress Scale 
(PSS-10, Cohen, Kamarck, & Mermelstein, 1983; Klein et al., 2016), Perception of Teasing 
Scale (POTS, Hilbert, n.d.; Thompson, Fabian, Moulton, Dunn, & Altabe, 1991), Rejection 
Sensitivity Questionnaire (RSQ, Downey & Feldman, 1996; Staebler, Helbing, Rosenbach, & 
Renneberg, 2011), and Trier Inventory for Chronic Stress (TICS, Schulz & Schlotz, 1999). 
A principal component analysis (PCA) with orthogonal rotation (varimax) was conducted 
using IBM SPSS Statistics 23 (Armonk, NY, USA) to reduce the number of variables and 
extract convergent latent factors across different measures of self-related social experiences. 
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Only those total scores of questionnaires or specific subscales were included that fulfilled 
criteria for PCA. The Kaiser–Meyer–Olkin (KMO) measure of .86 (with all KMO values for 
individual scales > .65 and thus above the threshold of .5) confirmed the sampling adequacy 
for the analysis. The correlations between scales were sufficiently large for a PCA (Bartlett’s 
test of sphericity χ²(300) = 1673.343, p < .001). In the initial analysis, five components had 
eigenvalues over 1 (Kaiser’s criterion) and explained 67.25% of the variance. The scree plot 
showed inflexions that justified retaining four components (explaining 59.28% of the 
variance). After evaluation of the scales that clustered on the same component, component 
one was summarized as social stress, component two as negative body image, component 
three as interpersonal distrust, and component four as controlling self-presentation (Table S7 
in supplements). Scales clustering on component social stress included for example high 
social tensions, social isolation, and social overload. Scales clustering on component negative 
body image included, among others, body dissatisfaction, high frequency of weight-related 
teasing, and a pronounced drive for thinness. Scales clustering on component interpersonal 
distrust included, inter alia, low extraversion, high rejection sensitivity, and high reluctance to 
form close relationships. Scales clustering on component controlling self-presentation 
included, among others, distinct weight-related checking behaviors such as weighing, high 
perfectionism, and stronger avoidance of social situations that focus on appearance. 
HR data recordings and analysis. For the German sample, a three-lead ECG was recorded 
at 500 Hz using a BrainAmp ExG amplifier and BrainVision Recorder software (Version 
1.20.0506, Brain Products, München, Germany). Three Ag/AgCl electrodes (MES 
Forschungssysteme GmbH, Gilching, Germany) were placed between the right clavicle and 
sternum, on the left side between the two lower rips, and on the right lower abdomen.  
For the Samoan sample, a one-lead ECG was detected using a Polar H6 chest strap (centered 
on the sternum) and interbeat (RR) intervals were recorded (in ms, i.e., at the resolution of 
1000HZ) using the app “Heart Rate Variability Logger” 
(http://www.marcoaltini.com/apps.html) via Bluetooth on an Android smartphone (LG L40). 
The Polar H6 can be used to reliably quantify HRV as was tested by us 
(https://github.com/montagnero/Polar_H6_ECG_Test/) and others 
(http://www.marcoaltini.com/blog/heart-rate-variability). 
Raw ECG data (for the data acquired in Germany) and tachograms (for the data acquired in 
Samoa) were imported into Kubios (Version 2.2, Biosignal Analysis and Medical Imaging 
Group, University of Eastern Finland, http://kubios.uef.fi/) and visually inspected. The 
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Kubios artifact correction level “very low” was applied, which identifies and (cubic spline) 
interpolates RR intervals that differ more than 0.45 seconds from the local mean RR interval. 
The amount of corrected peaks did not exceed 0.3% of the total analyzed data and the number 
of corrected peaks was equally distributed in subsamples (interaction of location*weight: F(3, 
107) = 0.003, p = .957). HR and HRV were analyzed in the frequency domain, the latter 
through Fast Fourier transformation using Welch’s periodogram method with a sliding 
window of 256 s and 50% overlap. We extracted low frequency (LF, 0.04–0.15 Hz) and high 
frequency (HF, 0.15–0.4 Hz) power but will focus on HF power, since it is more clearly 
interpretable as PNS activation (Billman, 2013; Thayer & Lane, 2000). LF power was used to 
transform HF power into normalized units (n.u.) by dividing HF power through the total LF 
and HF power. This normalization removes unequal distribution of the raw data and increases 
comparability between individuals and studies (Burr, 2007). The values of mean HR and HF 
power n.u. were normally distributed. All raw HRV values for baseline and experimental 
sessions can be found in supplements (Table S8 in supplements). 
Statistical analysis. All statistical analyses were carried out using IBM SPSS Statistics 23 
(Armonk, NY, USA) with a two-sided α-level of .05. Greenhouse-Geisser corrections were 
used to adjust the degrees of freedom in mixed-design analyses of variance (ANOVAs) in 
case the assumption of sphericity was violated according to the Mauchly test. In this case, we 
report uncorrected degrees of freedom, corrected p-values, and epsilon (ε). Estimated effect 
sizes are reported using partial eta squared (ηp2). The mean-centered covariate “age” was 
included in all mixed-design analyses of covariance (ANCOVAs). All reported post-hoc 
results were least significant difference corrected. Between-subject factors are defined as 
follows: “weight” (lean, obese), “location” (Germany, American Samoa), and “sex” (women, 
men). 
Group differences in the participant characteristics and baseline HRV data were analyzed 
using univariate ANCOVAs with between-subject factors “weight”, “location”, and “sex”. 
VAS changes over time were analyzed using separate mixed-design ANCOVAs for all time 
points, employing the within-subject factor “time” (baseline, social inclusion, social 
exclusion) and between-subject factors “location”, “weight”, and “sex”. HRV changes from 
baseline to social inclusion and HRV changes from baseline to social exclusion were 
examined separately. Mixed-design ANCOVAs for all time points were used, employing the 
within-subject factor “time” and between-subject factors “weight”, “sex”, and “location”. 
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Furthermore, two-sided bivariate correlations were calculated to analyze the association of 
HRV with state and trait variables (VAS and principle components). 
5.3.3 Results 
Table 1: Sample characteristics. 
 
 
Germany American Samoa  
weight 
 
culture 
 
weight*culture Lean 
individuals 
n=27 
Individuals 
with 
obesity 
n=28 
Lean 
individuals 
n=25 
Individuals 
with 
obesity 
n=31 
F p F p F p 
Anthropometrics          
Age 27.11±3.2 27.43±3.3 19.84±2.0 20.55±1.8 0.963 .329 190.53 .001 0.142 .707 
BMI 21.90±1.7 35.18±3.3 25.55±2.7 40.55±6.5 309.073 .001 9.695 .002 1.217 .273 
WHR .77±.06 .90±.11 .78±.04 .85±.07 93.797 .001 0.698 .406 11.008 .001 
Sports h/week 3.64±3.7 2.84±2.7 4.54±3.8 2.87±2.7 4.081 .046 0.324 .570 0.558 .457 
Components derived from questionnaires          
Social stress -.24±.70 -.50±.69 .47±1.0 .29±1.2 1.383 .242 5.574 .020 0.054 .817 
Negative body 
image 
-.88±.53 1.0±.73 -.66±.52 .39±.76 159.935 .001 4.102 .045 12.125 .001 
Interpersonal 
distrust 
-.10±1.1 -.01±1.1 -.19±.93 .25±.80 1.866 .175 0.018 .893 1.009 .318 
Social 
presentation 
of self 
-.63±.64 -.57±.69 .68±.90 .51±.96 0.048 .827 15.515 .001 0.587 .445 
Visual analogue scales baseline          
Mood (mm) 7.30±1.3 7.68±1.4 8.24±1.1 7.45±2.2 0.587 .445 1.424 .236 3.894 .051 
Happiness 
(mm) 
6.70±1.3 6.54±1.2 7.66±1.9 7.15±2.2 1.092 .299 4.033 .047 0.289 .592 
Feelings of 
acceptance 
(mm) 
7.70±1.5 7.76±1.5 7.95±1.6 8.12±1.7 0.106 .746 2.283 .134 0.008 .928 
Heart rate baseline          
Mean HR 
(bpm) 
81.40±11.6 79.75±8.1 70.90±11.4 75.74±10.8 0.814 .369 7.878 .006 2.804 .097 
LF power 
(ms2) 
1346±1293 1403±1221 2774±3797 1908±2174 1.086 .300 1.849 .177 1.311 .255 
HF power 
(ms2) 
516±611 787±822 1874±2613 1237±1566 0.298 .586 0.641 .425 2.497 .117 
HF power n.u. 26.67±17.3 34.47±20.3 40.37±19.4 38.51±14.9 1.030 .313 0.916 .341 2.068 .153 
LF/HF power 
(log10) 
.51±.41 .35±.47 .18±.38 .22±.30 0.986 .323 1.102 .296 2.121 .148 
Note: BMI = Body Mass Index, WHR = Waist-to-hip-ratio, HR = heart rate, LF = low frequency 
power, HF = high frequency power, HF power n.u. = normalized units, LF/HF = ratio between LF and 
HF power. Univariate ANCOVAs. Values represent mean ± SD. 
 
Group characteristics. Means and standard deviations for each variable in each group can be 
found in Table 1. The Samoan and German sample significantly differed in age (main effect 
of location: F(1, 103) = 190.533, p < .001, ηp2 = .649) as Samoan participants were younger 
(M = 20.23, SD = 1.9) than German participants (M = 27.27, SD = 3.2). There were also 
significant group differences in hours of sports per week (main effect of sex: F(1, 102) = 
6.959, p = .010, ηp2 = .064; main effect of weight: F(1, 102) = 4.081, p = .046, ηp2 = .038), 
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indicating that male participants reported more hours of sports per week (M = 4.27, SD = 3.5) 
than female participants (M = 2.70, SD = 2.8) and lean participants reported more hours of 
sports per week (M = 4.09, SD = 3.7) than participants with obesity (M = 2.88, SD = 2.7). In 
line with our inclusion criteria, groups significantly differed in BMI (main effect of weight: 
F(1, 102) = 309.073, p < .001, ηp2 = .752; main effect of location: F(1, 102) = 9.695, p = .002, 
ηp2 = .087), showing a higher BMI in the group with obesity but also in the Samoan group. 
For the waist-to-hip-ratio (WHR) we found a main effect of sex (F(1, 102) = 68.295, p < 
.001, ηp2 = .401), a main effect of weight (F(1, 102) = 93.797, p < .001, ηp2 = .479), an 
interaction of location*sex (F(1, 102) = 21.729, p < .001, ηp2 = .176), location*weight (F(1, 
102) = 11.008, p = .001, ηp2 = .097), and of location*sex*weight (F(1, 102) = 6.987, p = .010, 
ηp2 = .064). In all groups, lean individuals had a lower WHR than individuals with obesity and 
German men with obesity had a higher WHR (M = .99, SD = .06) than Samoan men with 
obesity (M = .87, SD = .05, p < .001). 
Weight-related teasing and body image. This comparative study was carried out in 
American Samoa with the assumption that Samoans experience less weight-related teasing 
and have a more positive body image than Westerners. To test the assumption, the two sub-
scales 1) frequency of weight-related teasing and 2) emotional pain after teasing of the POTS 
were analyzed. The analysis of frequency of weight-related teasing showed a main effect of 
weight (F(1, 102) = 34.931, p < .001, ηp2 = .255), indicating that individuals with obesity 
reported a higher frequency of weight-related teasing than did lean individuals. No effects of 
sex, location, or interactions were found. The analysis of emotional pain after teasing showed 
a main effect of weight (F(1, 102) = 32.925, p < .001, ηp2 = .244), a location*weight 
interaction (F(1, 102) = 7.608, p = .007, ηp2 = .069), and a location*sex*weight interaction 
(F(1, 102) = 4.520, p = .036, ηp2 = .042). The latter interaction indicated that Samoan women 
with obesity reported lower emotional pain after teasing (M = 1.72, SD = .97) than German 
women with obesity (M = 3.05, SD = 1.5, p < .001). While German women with obesity 
reported more emotional pain after teasing (M = 3.05, SD = 1.5) than German lean women (M 
= 1.00, SD = 0.0, p < .001), there was no statistically significant difference between Samoan 
women with (M = 1.72, SD = .97) and without obesity (M = 1.38, SD = .66, p = .315). 
Further, German men with obesity reported more emotional pain after teasing (M = 2.11, SD 
= 1.2) than German lean men (M = 1.19, SD = .48, p = .011). 
The two study location groups significantly differed in the PCA component negative body 
image (main effect of sex: F(1, 102) = 6.914, p = .010, ηp2 = .063; main effect of location: 
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F(1, 102) = 4.102, p = .045, ηp2 = .039; main effect of weight: F(1, 102) = 159.935, p < .001, 
ηp2 = .611, a location*sex interaction: F(1, 102) = 6.471, p = .012, ηp2 = .060; and a 
location*weight interaction: F(1, 102) = 12.125, p = .001, ηp2 = .106). The interactions 
indicated that German women had a more negative body image (M = .46, SD = 1.1) than 
German men (M = -.14, SD = 1.2, p < .001), while there was no difference in body image 
between sexes in the Samoan group (women: M = -.24, SD = .78; men: M = -.25, SD = .92, p 
= .950). German women also had a more negative body image (M = .46, SD = 1.1) than 
Samoan women (M = -.24, SD = .78, p = .003). Further, German participants with obesity had 
a more negative body image (M = 1.11, SD = .73) than Samoan participants with obesity (M = 
.29, SD = .76, p < .001). For the component controlling self-presentation, we found a 
significant main effect of location (F(1, 102) = 15.515, p < .001, ηp2 = .132), showing that 
Samoan participants were generally more stressed by their presentation of self in public (M = 
.51, SD = .93) than German participants (M = -.52, SD = .66). 
Other psychometric measures. Regarding the other PCA components, we found for social 
stress a significant main effect of location (F(1, 102) = 5.574, p = .020, ηp2 = .052), indicating 
more social stress in the Samoan (M = .35, SD = 1.1) as compared to the German group (M = 
-.36, SD = .70). No group differences were found for interpersonal distrust. Correlation 
coefficients were calculated for all four components (including negative body image and 
controlling self-presentation). In the German groups with and without obesity, negative body 
image was positively correlated with controlling self-presentation (lean Germans: r(27) = .42, 
p = .030; Germans with obesity r(28) = .45, p = .017). In the Samoan lean group, social stress 
was negatively correlated with controlling self-presentation (r(25) = -.41, p = .044). In the 
Samoan group with obesity, social stress was positively correlated with negative body image 
(r(31) = .42, p = .020) and negatively correlated with controlling self-presentation (r(31) = -
.61, p < .001).  
Experimental results: Affect. The analyses over all three measurement times for mood 
revealed a significant main effect of time (F(2, 204) = 13.341, p < .001, ηp2 = .116), location 
(F(1, 102) = 5.253, p = .024, ηp2 = .049), and a location*weight interaction (F(1, 102) = 4.788, 
p = .031, ηp2 = .045). Samoans had a better mood than Germans and mood was decreasing 
over time. Further, Samoan lean participants had a better mood (M = 8.29, SD = 1.3) than 
German lean participants (M = 6.54, SD = 1.1, p = .003) as well as Samoan participants with 
obesity (M = 7.41, SD = 2.1, p = .033, Fig. 7). 
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Figure 7: Affect ratings assessed with visual analogue scales. A) Differences in mood. B) Changes 
in happiness from baseline to inclusion and exclusion. C) Feeling of being accepted. Values 
represent mean ± SE. 
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For happiness, we found a significant main effect of time (F(2, 204) = 5.178 ε = .801, p = 
.011, ηp2 = .048) and location (F(1, 102) = 6.728, p = .011, ηp2 = .062). There was also a non-
significant trend for a time*location*weight*sex interaction (F(2, 204) = 2.808, ε = .801, p = 
.075, ηp2 = .027): at baseline, German lean women felt less happy (M = 6.65, SD = 1.6) than 
Samoan lean women (M = 8.60, SD = 1.1, p = .016) and Samoan lean women felt happier (M 
= 8.60, SD = 1.1) than Samoan lean men (M = 7.03, SD = 2.2, p = .025). After social 
inclusion, German lean women felt less happy (M = 6.13, SD = 1.6) than Samoan lean women 
(M = 7.99, SD = 1.7, p = .022) as did German women with obesity (M = 5.91, SD = 1.3) 
relative to Samoan women with obesity (M = 7.87, SD = 2.4, p = .014). After social 
exclusion, German lean men felt less happy (M = 5.73, SD = 1.3) than Samoan lean men (M = 
7.83, SD = 2.0, p = .022). Additionally, German men with obesity felt happier after social 
exclusion (M = 6.71, SD = 1.7) than German women with obesity (M = 5.27, SD = 1.5, p = 
.049, Fig. 7). 
For the feeling of being accepted, we found a significant main effect of time (F(2, 204) = 
40.760, ε = .723, p < .001, ηp2 = .286), location (F(1, 102) = 8.734, p = .004, ηp2 = .079), and a 
non-significant trend for a time*location interaction (F(2, 204) = 2.892, ε = .723, p = .075, ηp2 
= .028), showing that German participants felt less accepted after both social inclusion (M = 
6.99, SD = 1.6) and social exclusion (M = 5.47, SD = 1.9) as compared to Samoan participants 
(social inclusion: M = 8.37, SD = 1.7, p = .010; social exclusion: M = 7.55, SD = 2.4, p = 
.003). At baseline, groups did not significantly differ. A between-subjects interaction of 
location*sex*weight (F(1, 102) = 6.684, p = .011, ηp2 = .061) indicated that Samoan women 
with obesity and Samoan lean men felt more accepted than German women with obesity and 
German lean men (German women with obesity: M = 6.30, SD = 1.4, Samoan: M = 8.28, SD 
= 1.7, p = .004; German lean men: M = 6.02, SD = 1.2, Samoan: M = 8.31, SD = 1.5, p = 
.002). Additionally, there was a trend that German women with obesity felt less accepted than 
German lean women (women with obesity: M = 6.30, SD = 1.4; lean women: M = 7.35, SD = 
1.6, p = .064, Fig. 7). 
Psychometrics and affect during social interaction. Correlation coefficients were 
calculated between the changes in mood, happiness, and the feeling of being accepted with 
the components social stress, negative body image, interpersonal distrust, and controlling self-
presentation. In the German lean group, changes in happiness from baseline to social 
inclusion were negatively correlated with interpersonal distrust (r(27) = -.42, p = .031). No 
correlations were found in the German group with obesity and in the Samoan groups. The 
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analysis of affective changes from baseline to social exclusion showed in the German group 
with obesity a negative correlation between changes in happiness and negative body image 
(r(28) = -.42, p = .027) and between changes in mood and interpersonal distrust (r(28) = -.39, 
p = .038). In the Samoan group with obesity, a positive correlation between changes in the 
feeling of being accepted and controlling self-presentation (r(31) = .38, p = .034) were found. 
No correlations were found in the German and Samoan lean groups. 
Experimental results: Cardiac measures baseline. Baseline cardiac parameters showed for 
mean HR a significant main effect of location (F(1, 102) = 7.878, p = .006, ηp2 = .072), 
showing higher HR in the German (M = 81.72, SD = 9.9) than the Samoan sample (M = 
72.14, SD = 11.3). For HF power n.u., we found a significant main effect of sex (F(1, 102) = 
4.334, p = .040, ηp2 = .041), with lower values in men (M = 31.46, SD = 18.7) than in women 
(M = 38.47, SD = 17.7).  
Cardiac measures social inclusion. The analysis of changes from baseline to social inclusion 
for mean HR showed a significant main effect of time (F(1, 102) = 20.674, p < .001, ηp2 = 
.169) and location (F(1, 102) = 7.088, p = .009, ηp2 = .065). All participants had a decrease in 
mean HR during social inclusion (M = 75.39, SD = 10.6) relative to baseline (M = 76.93, SD 
= 11.1). German participants showed a higher mean HR (M = 80.58, SD = 9.9) than Samoan 
participants (M = 71.74, SD = 10.8). 
The analysis of the HF power n.u. showed a significant main effect of time (F(1, 102) = 
10.941, p = .001, ηp2 = .097) and sex (F(1, 102) = 19.717, p < .001, ηp2 = .162). A 
time*location interaction (F(1, 102) = 4.825, p = .030, ηp2 = .045) indicated a significant 
increase in HF power n.u. in German (baseline: M = 32.25, SD = 19.1, social inclusion: M = 
42.23, SD = 20.4, p = .001) but not in Samoan participants (baseline: M = 37.69, SD = 16.9, 
social inclusion: M = 37.12, SD = 17.3, p = .838). A time*sex*weight interaction (F(1, 102) = 
7.698, p = .007, ηp2 = .070) showed that only women with obesity and lean women had a 
significant increase from baseline to social inclusion (lean women baseline: M = 37.18, SD = 
19.1, social inclusion: M = 43.91, SD = 19.0, p = .022; women with obesity baseline: M = 
39.77, SD = 16.6, social inclusion: M = 53.42, SD = 13.3, p < .001; lean men baseline: M = 
29.33, SD = 19.2, social inclusion: M = 32.99, SD = 15.2, p = .224; men with obesity baseline: 
M = 33.59, SD = 18.3, social inclusion M = 28.38, SD = 16.2, p = .060). Further, the increase 
in HF power n.u. was stronger in women with obesity (M = 13.65, SD = 16.0) than in men 
with obesity (M = -5.22, SD = 13.1, p < .001) and in lean women (M = 6.73, SD = 17.1, p = 
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.087). Men with obesity had a stronger decrease (M = -5.22, SD = 13.1) than lean men (M = 
3.66, SD = 15.4, p = .031; Fig. 8).  
 
A 
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Figure 8: Parasympathetic cardio-
regulation.  
 
A) Changes in high-frequency (HF) 
power normalized units (n.u.) for 
social inclusion (relative to 
baseline): a significantly stronger 
increase in women with obesity 
during social interaction 
independent of culture.  
 
 
 
 
 
 
 
B) Changes in HF power n.u. for 
social exclusion showed that 
German individuals with obesity 
had a higher HF power n.u. than 
German lean individuals, while 
there was no group difference in the 
Samoan sample. Women with 
obesity showed a stronger response 
of HF power n.u. during social 
exclusion than lean women and men 
with obesity. Values represent mean 
± SE. 
 
Cardiac measures social exclusion. The analysis of changes from baseline to social 
exclusion showed for mean HR a significant effect of time (F(1, 102) = 4.234, p = .042, ηp2 = 
.040), location (F(1, 102) = 6.089, p = .015, ηp2 = .056), and a time*location interaction (F(1, 
102) = 4.221, p = .042, ηp2 = .040). The interaction indicated a decrease in mean HR over time 
in German participants (baseline: M = 81.72, SD = 9.9, social exclusion: M = 79.45, SD = 
10.5, p = .006) but there was no change in mean HR over time in the Samoan sample. 
The analysis of HF power n.u. showed a main effect of sex (F(1, 102) = 18.407, p < .001, ηp2 
= .153), time*location interaction (F(1, 102) = 8.069, p = .005, ηp2 = .073), and a non-
significant trend for an interaction of location*weight (F(1, 102) = 3.880, p = .052, ηp2 = .037) 
and time*sex*weight (F(1, 102) = 3.840, p = .053, ηp2 = .036). Women had a higher HF 
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power n.u. (M = 40.08, SD = 15.3) than men (M = 28.14, SD = 14.4, p < .001). German 
participants showed an increase in HF power n.u. during exclusion (baseline: M = 32.25, SD = 
19.1, social exclusion: M = 38.02, SD = 20.8, p = .063), whereas Samoan participants showed 
a decrease (baseline: M = 37.69, SD = 16.9, social exclusion: M = 28.50, SD = 15.6, p = .003). 
In the German sample, individuals with obesity had a higher HF power n.u. (M = 39.69, SD = 
18.0) than lean individuals (M = 30.57, SD = 17.5, p = .023), while there was no group 
difference in the Samoan sample. Further, women with obesity showed a stronger response of 
HF power n.u. during social exclusion (M = 46.25, SD = 17.7) than lean women (M = 37.14, 
SD = 18.6, p = .033) and men with obesity (M = 24.11, SD = 13.9, p < .001). Over time, 
women with obesity showed an increase in HF power n.u. (baseline: M = 39.77, SD = 16.6, 
social exclusion: M = 46.25, SD = 17.7, p = .035), whereas men with obesity showed a 
decrease (baseline: M = 33.59, SD = 18.3, social exclusion: M = 24.11, SD = 13.9, p = .002; 
Fig. 8). There was no difference in HF power n.u. over time in lean women and men.   
Psychometrics and HRV during social interaction. Correlation coefficients were calculated 
between changes in HF power n.u. and the components social stress, negative body image, 
interpersonal distrust, and controlling self-presentation. The analysis of the changes from 
baseline to social inclusion showed in the German group with obesity a significant positive 
correlation between the changes of HF power n.u. and negative body image (r(28) = .39, p = 
.039). No correlations were found in the German lean group and in the Samoan groups. The 
analysis of the changes from baseline to social exclusion showed no correlations between 
HRV parameters and any of the components. 
Affect and HRV during social interaction. Correlation coefficients were calculated for the 
changes in mood, happiness, and the feeling of being accepted as well as for changes of HF 
power n.u. from baseline to social inclusion. In the German lean group, changes in HF power 
n.u. were positively correlated with changes in happiness (r(27) = .39, p = .045). In the 
German group with obesity, changes in HF power n.u. were negatively correlated with 
changes in happiness (r(27) = -.39, p = .038). No correlation was found in the Samoan group 
with or without obesity (Fig. 9). The analysis of the changes from baseline to social exclusion 
showed no correlations between HRV parameters and affective response. 
Chapter 5                                                                                                                     Experimental Work                                                                  
 
76 
 
 
Figure 9: Happiness and parasympathetic activity during social inclusion. In the German lean 
group, parasympathetic activity (relative to baseline) was positively correlated with happiness, 
whereas in the German group with obesity, parasympathetic activity was negatively correlated 
with happiness. No association was found in the Samoan group with or without obesity. 
 
5.3.4 Discussion 
The present study aimed at investigating the influence of the socio-cultural environment on 
the psychological and physiological processing of social interactions. Our previous study on 
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psychophysiological responses to social interactions in individuals with and without obesity 
(Schrimpf et al., 2017) became a “travelling experiment” to compare two cultures that differ 
in body-related societal norms: participants from Germany were compared to participants 
from the Samoan Islands, which are less likely to have been exposed to a negative perception 
of excess body weight. While we did not find significant differences in the frequency of 
weight-related teasing between German and Samoan participants, German participants with 
obesity reported higher emotional pain after teasing and a more negative body image than 
Samoan participants with obesity. In our experimental manipulation, we found fewer obesity-
related differences in emotional experience after social exclusion in the Samoan as compared 
to the German group. Regarding group differences in autonomic cardio-regulation, Germans 
but not Samoans irrespective of obesity status showed an increase in parasympathetic activity 
during social inclusion. The positive association between this increase and negative body 
image in Germans with obesity that we reported before (Schrimpf et al., 2017), was not found 
in Samoan participants. During social exclusion, Samoan participants showed 
parasympathetic withdrawal regardless of obesity status, while Germans with obesity showed 
a stronger increase in parasympathetic activity as compared to lean Germans. 
Weight-related teasing and body image. We expected to find differences in weight-related 
teasing experiences and body dissatisfaction between the two cultures due to differences in 
body size-related socio-cultural norms. While our results did not show significant cultural 
differences in the frequency of weight-related teasing, we found that emotional pain after 
teasing differed between cultures: Samoan women with obesity reported to be less affected by 
teasing than German women with obesity and obesity-related differences were found in 
German but not in Samoan women. In men, we found significant obesity-related differences 
in emotional pain after teasing in Germans but not in Samoans. Importantly, Germans with 
obesity held a significantly more negative body image than Samoans with obesity. These 
results partially confirmed our hypothesis: although BMI was higher in the Samoan sample, 
negative body image and emotional pain after weight-related teasing were lower than in the 
German sample. This is in line with previous comparative research on body image (Brewis & 
McGarvey, 2000; Metcalf et al., 2000; Wilkinson et al., 1994). 
HRV and social inclusion. We hypothesized to find obesity-related differences during social 
inclusion in German but not in Samoan individuals. Independent of sex or weight, German 
participants exhibited a significant increase parasympathetic activity when engaged in an 
inclusive social situation relative to a resting baseline. This effect was absent in Samoan 
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participants. Independent of location, we found an effect that confirmed our previous study: 
the increase in PNS activity to social inclusion was more pronounced in women with obesity. 
Conversely, men with obesity showed a reduction of PNS activity. We argue that in the 
presence of a full-body picture, women with obesity – exhibiting the highest increase in PNS 
activity from baseline to social inclusion – might show higher attention to the novel and 
potentially stigmatizing social interaction (Schrimpf et al., 2017). Similarly, attention during 
the social inclusion episode might be generally more pronounced in German as compared to 
Samoan participants. Studies support this interpretation by associating heightened 
parasympathetic activity with attention to negatively valenced stimuli like threatening animals 
(Jönsson & Hansson-Sandsten, 2008), angry facial expressions (Jönsson & Sonnby-
Borgström, 2003), receiving negative as compared to positive social feedback (Vanderhasselt 
et al., 2015), or watching other people suffer (Stellar et al., 2015). In line with attention and 
emotion regulation sharing common neuronal networks (Pessoa, 2008), other studies found 
associations between heightened PNS activity and effortful emotion regulation: participants 
reappraising or suppressing their emotional response to a negative film showed higher PNS 
activity than passively viewing participants (Butler et al., 2006). Another study found 
increased PNS activity relative to baseline during emotion suppression while watching a 
negative film, but not while watching a positive film (Musser et al., 2011). Thayer and Lane 
(2000, 2009) proposed that increased PNS activity improves an individual’s capacity to make 
effective and rapid responses. Further, the social monitoring theory (Pickett & Gardner, 2005) 
proposed that individuals with a higher need to belong show an enhanced sensitivity to 
potential social threats – provoked in the present study via a full-body picture. Fittingly, it has 
been shown that women with higher BMI perceive themselves as less socially included and 
are more sensitive to their actual social inclusion or exclusion status than women with lower 
BMI (Hartung & Renner, 2013). In a similar vein, women with higher BMI and a visible 
weight status report greater rejection expectations by a potential dating partner than women 
with higher BMI and an invisible weight status (Blodorn, Major, Hunger, & Miller, 2016). 
Parasympathetic withdrawal, on the other hand, has been associated with disengagement from 
threat-related but not from happy or neutral cues (Schwerdtfeger & Derakshan, 2010) as well 
as with emotional deficits (Beauchaine, 2001). However, it has also been interpreted as 
response mobilization (Oppenheimer et al., 2013) and related to better recovery after stress 
(Rottenberg et al., 2007) or from depression (Rottenberg et al., 2005). Our study design does 
not allow a more detailed interpretation with respect to attention of the changes in PNS 
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activity – also concerning the question if men with obesity disengage or have a higher 
response mobilization during the experimental session. 
HRV and social exclusion. We hypothesized the obesity-related differences in HRV during 
social exclusion, which we found in the German sample, to be absent in the Samoan sample. 
In our data, German participants showed increased parasympathetic activity during social 
exclusion while Samoan participants showed a parasympathetic withdrawal during social 
exclusion. While there was no difference between Samoan individuals with and without 
obesity, German participants with obesity showed stronger parasympathetic activity than lean 
individuals. Based on the aforementioned literature, results might indicate higher attentional 
engagement or stronger emotion regulation during social exclusion in German participants, 
especially in women with obesity as compared to the other groups (Butler et al., 2006; 
Jönsson & Hansson-Sandsten, 2008; Jönsson & Sonnby-Borgström, 2003; Oppenheimer et 
al., 2013; Vanderhasselt et al., 2015). However, the observed parasympathetic withdrawal 
during social exclusion in Samoan participants might indicate a greater disengagement or a 
better ability to recover from potential threat (Rottenberg et al., 2007; Schwerdtfeger & 
Derakshan, 2010). In the anthropological literature about the Samoan culture, the term musu 
is found in relation to emotion regulation in Samoans. Musu refers to an emotional state of 
withdrawal from stressful situations as a strategy to cope with interpersonal conflicts or 
criticism and, simultaneously, to avoid the display of socially undesirable emotions, like 
anger or impulse (Gerber, 1985; Steele & McGarvey, 1996). Musu might therefore be a 
socially learned behavior to disguise inappropriate feelings and might be reflected in the 
parasympathetic response to social exclusion.  
Affect and social interactions. We hypothesized to not find obesity-related differences in 
negative affect after social exclusion in Samoan participants but, as we previously showed, in 
German participants. We measured mood, happiness, and the feeling of being accepted prior, 
between, and after the two sessions. In this study, participants generally felt worse, less 
accepted, and were less happy after social exclusion as compared to baseline. These findings 
indicate that we successfully induced the experience of social exclusion and are comparable 
with previous studies using social exclusion paradigms (cf. Blackhart et al., 2009; Gerber & 
Wheeler, 2009). Over all measurement times, mood, happiness, and the feeling of being 
accepted were higher in Samoan than in German participants. It has been described that in 
Samoa, it might not be appropriate to interpret another person’s behavior (Gerber, 1985). 
Further, Shore (1982) described a lack of publicly expressed interest in causalities, intentions, 
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or motivation of others’ behavior in Samoa. Additionally, as a collectivistic society, the 
maintenance of interpersonal harmony is a strongly approved value in Samoa (Shore, 1982) 
and social exclusion – especially appearance-related – might be less frequent than in Western 
societies. Therefore, Samoans might not have perceived these experimental sessions in 
relation to themselves and were less negatively affected. Further research needs to investigate 
the perception of social interactions in Samoa in more detail. 
With respect to weight status, we found that Samoan women with obesity and Samoan lean 
men generally felt more accepted than German women with obesity and German lean men. 
We did not find obesity-related differences in acceptance feelings prior and after social 
exclusion in the Samoan group. However, in the German group, women with obesity felt less 
accepted than lean women, which partly confirmed our hypothesis. German women with 
obesity also felt less happy and less accepted than Samoan women with obesity. To date, 
there have been no experimental studies on emotional responses to social interaction in 
Samoa and/or with respect to body-related socio-cultural norms. Since Polynesian as 
compared to Western societies are less preoccupied with their body sizes (Brewis & 
McGarvey, 2000; Metcalf et al., 2000; Teevale, 2011; Wilkinson et al., 1994) and have fewer 
negative attitudes towards excess body weight (Becker, 1995;  Brewis et al., 1998; Hardin, 
2015; Pollock, 2001), Samoan participants with obesity might not expect weight-related 
prejudice in a new social situation – at least not as much as Samoan lean individuals. In 
Western societies, however, it has been shown that women with overweight attribute 
ambiguous negative social feedback to their weight and are more negatively affected by it 
than lean women (Crocker, Cornwell, & Major, 1993) and women with negative body image 
perceive social feedback to their own body portrait as more negative relative to another 
woman’s body portrait (Alleva, Lange, Jansen, & Martijn, 2014). These results suggest that 
cultural norms regarding slimness might enhance negative emotions during social interactions 
in individuals with overweight or obesity. 
HRV, affect, and body image. We observed a positive association between parasympathetic 
activity during social inclusion and negative body image in Germans with obesity, but not in 
Samoans with obesity or lean individuals. Notably, the factor negative body image in this 
study included not only body dissatisfaction, but also a high frequency of weight-related 
teasing. It has been shown that individuals high in prejudice expectation are more vigilant for 
subliminal prejudice-related cues (Kaiser et al., 2006). Therefore, the anticipation of being a 
target of weight-related prejudice might increase attention in social interactions. As stated 
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above, parasympathetic cardio-regulation has also been associated with attentional processing 
(Porges, 2007; Thayer & Lane, 2000, 2009). Hence, the visibility of weight status and the 
culturally stronger preoccupation with slimness in Western societies (Brewis & McGarvey, 
2000; Metcalf et al., 2000; Wilkinson et al., 1994) might have evoked a higher attention 
during new social situations in German individuals with obesity and a more negative body 
image. In support of our argument of a heightened prejudice expectation in Western 
individuals with obesity, we found associations of affective responses, HRV, and negative 
body image: German individuals with obesity and with an increased parasympathetic activity 
during social inclusion were less happy, whereas German lean individuals showed an increase 
in happiness. After social exclusion, German individuals with obesity that were less happy 
also had a more negative body image. Park and Harwin (2010) reported that individuals with 
higher rejection sensitivity based on appearance expressed greater negative affect in a face-to-
face rejection condition as compared to individuals with lower appearance-related rejection 
sensitivity. Research on interethnic interactions found that the expectation of being the target 
of prejudice increased negative affect in ethnic minorities (Shelton, 2005). 
Psychometric measures. We found cultural differences in the factor controlling self-
presentation, showing that Samoans are more concerned with their self-presentation 
(including high perfectionism, weighing, and avoidance of social situations that focus on 
appearance) than Germans. Interestingly, Germans with a more negative body image were 
also more concerned with their presentation of self in public. In Samoans, this association was 
absent, indicating that a higher concern about self-presentation, for instance in public, is not 
associated with body dissatisfaction. However, a greater control of self-presentation in public 
was related to lower social stress in Samoans, indicating that a stronger monitoring of 
appearance in public is linked to lower social isolation or social tensions. Monitoring the self-
presentation in public might be of particular relevance in a collectivistic society in which 
individual’s reputation is closely linked to the reputation of the whole family or village. 
Further, we found that, in general, Samoans have more social stress than Germans. Rapid 
socio-cultural and economical transitions have been related to psychosocial stress in Samoans 
(Bergey, Steele, Bereiter, Viali, & McGarvey, 2011; McDade, 2002), but also to increased 
incidences of suicide since the 1970s (Booth, 1999). It has been hypothesized that the gap 
between expectations – caused by westernization, new consumer goods, and media – and 
actual opportunities – influenced by traditional norms and values – might favor suicide rates 
(Macpherson & Macpherson, 1987). Other scholars discussed other causes, such as repeated 
familial conflicts and the simultaneous refusal of cutting the bond to the family or expressing 
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anger due to traditional and strong community values and fear of a potential bad reputation 
for the family (Tousignant, 1998). Hence, high self-reported social stress in Samoans might 
indicate a discrepancy between traditionally strict social obligations and visualizations of 
liberal, Western lifestyles by the media. 
Other findings on physiology. As in our previous study and as described recently in a meta-
analysis on sex differences in autonomic cardiac control (Koenig & Thayer, 2016), baseline 
HF-HRV indicated significantly greater dominance of parasympathetic activity in females 
relative to males. Interestingly, groups in this study differed in WHR to the extent that 
German men with obesity have a higher WHR than Samoan men with obesity – although 
Samoan men with obesity have a higher BMI than German men with obesity. It has been 
described that the percentage of muscle mass is higher and the percentage of body fat mass is 
lower in Polynesians as compared to Westerners with the same BMI (Rush et al., 2009), 
which is why we adjusted the BMI cut-offs for obesity accordingly. Since lower WHR is also 
an indicator for a healthier fat distribution (De Koning, Merchant, Pogue, & Anand, 2007), it 
might be that WHR needs to be adjusted for ethnic differences in body composition as well – 
although there has been deficient evidence for the need of WHR cut-offs in Polynesians (Lear, 
James, Ko, & Kumanyika, 2010). It could also be that Pacific Islanders exhibit a healthier 
body fat distribution than Westerners with the same BMI. Future studies needs to investigate 
this relationship in more detail. 
Limitations. We did not account for the influence of respiration on HF-HRV (Grossman & 
Taylor, 2007; Penttilä et al., 2001). However, it has been argued that the influence can be 
neglected for tasks with comparable demands and under spontaneous breathing (Denver, 
Reed, & Porges, 2007; Grossman & Taylor, 2007). We did not expect changes in breathing 
frequencies between participants and tasks as participants were instructed to sit calmly and 
not speak during ECG measurements. Further, the amount of motor responses between 
inclusion and exclusion differed, which might influence HRV. However, small increases in 
motor activity have not been found to be related to changes in cardiac measures (Porges et al., 
2007). In addition, the order of inclusion and exclusion was not balanced but fixed for all 
participants. However, potential order effects did not concern us as we were interested in 
between-subject weight- and location-related differences. 
As the Cyberball paradigm is an experimental instrument designed to be highly standardized, 
the social interaction is restricted to tossing a ball and contains – besides the body pictures – 
little contextual information. The paradigm is therefore restricted in its transferability to real-
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life, complex social interactions. Further, this paradigm has never been used in a Polynesian 
population and its applicability has not been sufficiently investigated. Additionally, the 
confederates’ pictures were the same used in Germany, depicting Western participants. 
Hence, inferences from affective and psychophysiological results obtained with the Cyberball 
paradigm in the lab to real-life interactions must be carefully considered. 
Implications. The results of this study indicate that socio-cultural norms regarding body size 
and the potentially associated stigmatizing experiences influence the processing of new social 
situations and emotional experience. Although research has shown the detrimental effects of 
weight-related stigmatization, it is still underrepresented in preventions. In Western societies, 
behavioral interventions for individuals with obesity that put a special focus on body image 
might be promising for an improvement in well-being and social functioning. Further, our 
results support the importance of body size neutral media representations to reduce weight 
bias.  
Conclusion. Our findings add to the understanding of how previous social experiences as 
well as societal norms and values influence the way humans process and emotionally 
experience new social encounters. Specifically, social norms regarding physical appearance 
accompanied by recurrent negative social experience might contribute to behavioral 
adaptations. We confirm that Samoans’ excess body weight has a smaller impact on well-
being and social relationships than Germans’ excess body weight. We previously found that 
Western women with obesity exhibit higher parasympathetic activity during social 
interactions, which we interpreted as a higher vigilance to quickly detect signs of prejudice 
and apply adaptive psychophysiological strategies. Further, we found that Polynesians show 
fewer obesity-related psychophysiological differences during social interactions. These results 
emphasize the importance of perceptions of size, shape, or appearance of the human body for 
social interactions.  
Chapter 6                                                                                          General Discussion and Implications                                                           
 
84 
 
6 General Discussion and Implications 
 
The experimental findings have already been discussed in the respective sections. The 
following discussion will attempt to jointly place the main results of the three studies within 
the theoretical background. 
As detailed in chapter 2.1.2, two aspects of behavioral adaptations to recurrent negative social 
experiences have been discussed. Accordingly, repeated stigmatization of individuals with 
obesity might lead to a heightened attention in situations the target previously had negative 
experiences in. For example, the participant with obesity mentioned in the introduction 
section reported to expect weight-related negative comments during a social gathering and felt 
observed by the other guests even though there was no indication of prejudice. She expected it 
because she had experienced a negative comment in a former, similar social situation. In 
study 2, an inclusive and exclusive social interaction under laboratory conditions was 
simulated by using a ball-tossing game. The participants’ weight-status was visible during the 
experimental sessions. The results showed an increased parasympathetic activity – which has 
been associated with attentional and regulatory processes in other studies – during an 
inclusionary situation. This increase was most pronounced in women with obesity and was 
positively related to negative body image in individuals with obesity. The experimental 
results of study 2 can thus be cautiously interpreted in line with the narrative of the 
aforementioned participant: the fear of weight-stigmatization increased her attention to 
potential signs of prejudice. 
The second potential behavioral adaptation in individuals with stigma experiences is the 
application of strategies that reduce the effects of negative social experiences. The 
aforementioned participant reported that she avoided wearing tight clothes to not provide a 
reason for negative comments. Coping strategies might be even more implicit than this report, 
for example by disengaging from threatening domains or devaluing and discounting actual 
social feedback. In study 1, we examined physiological and behavioral responses to negative 
as well as positive monetary and social feedback. The results indicated that lean women had 
comparable physiological and behavioral responses to monetary and social feedback. Women 
with obesity, in contrast, showed slower reaction times to social compared to monetary 
information and blunted physiological responses to – specifically negative – social feedback. 
Moreover, in women with obesity and with more negative affect after previous experienced 
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weight-related teasing, we found a relationship between increased BMI and the differential 
physiological response during the anticipation of social and monetary feedback. These results 
might support the theoretical formulations on self-protecting strategies after repeated 
stigmatization, for instance placing less value on domains that are associated with negative 
experiences and affect. 
To test whether these data are a result of the obesity status per se, study 3 was conducted in a 
socio-cultural environment with fewer negative attitudes towards overweight individuals. 
Samoans tend to have ambivalent attitudes towards bigger body sizes, depending on 
individual’s general social behavior and conformity (see introduction section of study 3, 
chapter 5.3). During my stay in American Samoa, it was my impression that overweight and 
moderate obesity have little to no influence on social interactions or on the quality of social 
relationships. As a follow-up on study 2, a Samoan sample underwent the same social 
interaction task under laboratory conditions, while their affect and parasympathetic activity 
were measured. The results were then compared to the German group. The positive 
association between the parasympathetic response and negative body image, which we found 
in the inclusion session in Germans with obesity, was not observed in Samoans with or 
without obesity. Also the result of a stronger parasympathetic response in Germans with 
obesity compared to lean Germans in the social exclusion session was not found in the 
Samoan group.  
To sum up, these studies add to our understanding how previous negative social experiences 
and body size-related societal norms influence the way individuals with obesity process new 
social encounters. Specifically, the results emphasize the importance of socio-cultural 
perceptions of size, shape, or appearance of the human body for social interactions. This fact 
might be even more relevant for women than for men: especially Western women with 
obesity’s psychophysiological responses appear to be stronger influenced by social stigma 
imposed by body size norms as compared to men with obesity.  
This thesis has limitations. Firstly, the cross-sectional nature of the presented studies does not 
allow a sufficient answer to the question of cause and effect. Pre-existing alterations in social 
information processing might provoke negative body image, teasing experiences, or even 
favour weight gain. Moreover, potential confounding factors or variables that have not been 
assessed in this thesis, might as well affect the reported results. Secondly, this research only 
focused on young adults. It has been shown that, with advancing age, intensity of emotions 
experienced during social interactions (Charles & Piazza, 2007) as well as cardiac reactivity 
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to induced emotions decrease (Labouvie-Vief, Lumley, Jain, & Heinze, 2003). The findings 
of this thesis might therefore not be generalizable for younger or older age groups. Lastly, the 
experimental tasks used in this thesis were highly schematic and social interaction or social 
information was provided by a computer. Human real-life interactions and social feedback are 
very complex, including gazes, gestures, mimic, or vocal tone. Inferences from behavioral 
and psychophysiological results obtained with paradigms in the lab to real-life interactions 
must be carefully considered and ideally complemented with more realistic social interaction 
scenarios. An alternative approach would be to either apply scripted interactions with trained 
stooges or to apply virtual reality settings. The former has the advantage of a real-life social 
interaction but might result in standardization difficulties. The latter might be a promising 
alternative for socio-cognitive research, being both highly standardized and complex. 
The results of this thesis have implications. Alterations in social information processing as 
suggested by these results might have an impact on social functioning. Children with obesity 
are perceived by their peers as displaying more often negative social behavior, such as 
aggression and disruptions (Zeller et al., 2008). Additionally, social skills of women with 
obesity were rated lower as compared to lean women, even though their weight status was 
invisible for the rating partner (Miller et al., 1990). Furthermore, compared to lean 
individuals, individuals with obesity reported fewer social activities (Mathus-Vliegen, De 
Weerd, & De Wit, 2004) and their teasing experiences correlated negatively with their 
confidence in social abilities (Hayden-Wade et al., 2005). A future line of research could 
investigate how altered social information processing in individuals with obesity – as 
suggested by this thesis – is associated with social functioning. 
Our findings could inform clinical contexts, in that treatment interventions for individuals 
with obesity could tackle negative body image and stigmatizing experiences. Previous 
research suggests that repeated weight-related teasing and stigmatization accumulate over 
time and result in higher body dissatisfaction (Eisenberg, Neumark-Sztainer, & Story, 2003; 
Friedman et al., 2005; Myers & Rosen, 1999; Schwartz & Brownell, 2004). Further, negative 
social experiences might contribute to problematic eating or eating pathologies triggered by 
psychological distress (Almeida, Savoy, & Boxer, 2011; Ashmore, Friedman, Reichmann, & 
Musante, 2008; Macht, 2008). Although adaptive coping strategies can reduce the immediate 
impact of a stressful situation, emotional eating has been linked to avoidant and emotion-
oriented coping strategies (Spoor, Bekker, Van Strien, & van Heck, 2007) and is therefore 
likely to be disadvantageous in the long run. Besides to eating disturbances, negative social 
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interactions have been linked to a higher risk of depressive symptoms (Blackhart et al., 2009; 
Chen et al., 2007; Friedman et al., 2005; Puhl & Brownell, 2006) and lower self-esteem 
(Friedman et al., 2005). Our results resonate with these previous findings and suggest the 
consideration of weight-related stigmatization experiences in future studies on body 
dissatisfaction, eating disorders, depressive symptoms, or low self-esteem in individuals with 
obesity. 
Finally, conducting experiments in different cultural contexts provide insights into the 
interdependence of the socio-cultural environment and experimentally observed behavioral 
adaptations. A recent review suggested that participants from Western and highly 
industrialized societies in cross-cultural comparison often behave like outliers and do not 
reflect general human behavior (Henrich et al., 2010). Drawing general conclusion from one 
investigated human population or from a subgroup of these populations – such as university 
students – should be carefully considered in future studies. In line, the results of this thesis 
emphasize how social norms regarding physical appearance might contribute to perception, 
behavioral adaptations, and well-being. Integrating such socio-cultural dimension more 
strongly into obesity research can provide information about the development of body 
dissatisfaction and body image-related disorders. Further, these data highlight the need for a 
modification of body-related advertisements: a more frequent portrayal of average body sizes 
and shapes might reduce weight bias and negative attitudes towards individuals with obesity 
or overweight. Additionally, studies showed that social media strongly influence appearance 
concerns (Fardouly, Diedrichs, Vartanian, & Halliwell, 2015) and offer a new platform for 
body-related cyber-bullying (Lydecker et al., 2016). This research is indicating that – with 
increasing globalization and interconnection – we might face an increase in appearance 
concerns and body dissatisfaction worldwide in the future. 
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7.1 English summary 
In this thesis, I investigated how individuals with obesity from two societies that differ in 
body image ideals, process social information. Specifically, the study takes into account the 
potential influence of recurrent social exclusion, weight-related stigmatization, and negative 
body image. 
Obesity is increasing worldwide with broad implications for individuals’ health and national 
health care systems (Ng et al., 2014; Reilly & Kelly, 2011). Also, being obese in a Western 
society is typically accompanied by social exclusion, social disadvantages, and stigmatization 
(Puhl & Heuer, 2010). Because Western societal norms idealize slim bodies, obesity is 
associated with negative attributes like laziness, irresponsibility, or lack of self-control 
(Hilbert et al., 2008; Stunkard & Sobal, 1995). Since humans are inherently social beings, 
frequently experienced stigmatization can have detrimental effects on well-being (Baumeister 
& Leary, 1995; Cacioppo et al., 2003) and has been associated with negative emotionality and 
depressive symptoms (Blackhart et al., 2009; DeWall & Baumeister, 2006; Twenge et al., 
2003).  
The recurrent experience of social exclusion and stigmatization has been reported to alter 
selective attention and behavior in new social interactions (Pickett & Gardner, 2005). Two 
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aspects of such behavioral adaptations have been proposed: 1) a heightened vigilance to 
relevant social information aiming to improve the detection of potential threats and to prevent 
its negative impact on psychological well-being (Barreto & Ellemers, 2015; Crick & Dodge, 
1994; Swim et al., 1998), and 2) the application of self-protecting coping strategies, such as 
avoidance, disengagement, or exaggerated friendliness (Crocker & Major, 1989; Major & 
Schmader, 1998; Miller et al., 1995; Puhl & Brownell, 2003). Indeed, studies showed that 
stigma experience increases attention to signs of self-identity devaluation (Kaiser et al., 2006; 
Tanaka & Ikegami, 2015) and that negative feedback leads to disengagement (Leitner et al., 
2013). Only a few behavioral studies examined the processing of social information in 
individuals with obesity. While some found a decreased ability to process negative social 
information (Baldaro et al., 2003; Cserjési et al., 2011; Koch & Pollatos, 2015), others did not 
find any alterations (Surcinelli et al., 2007). One needs to note that these studies did not 
consider the individual history of previous weight-related stigmatizing experiences. 
Changes in attentional processes are also associated with physiological responses. Studies 
have related the activation of the autonomic nervous system to behavior, psychological 
processes (e.g. attention), and affective arousal or affect regulation (Porges, 2007; Thayer & 
Lane, 2000). During social information processing, specifically parasympathetic activity has 
been found to increase in the presence of motivationally relevant stimuli (Dimberg et al., 
1986; Gunther Moor et al., 2014, 2010; Jönsson & Hansson-Sandsten, 2008; Stellar et al., 
2015; Vanderhasselt et al., 2015). Increases in parasympathetic activity have also been found 
during emotion regulation (Butler et al., 2006; Musser et al., 2011; Oppenheimer et al., 2013).  
Previous research has associated recurrent negative social experiences with altered behavioral, 
affective, and physiological responses to social stimuli. Psychophysiological research on 
social information processing and social exclusion in individuals with obesity and with a 
history of negative social experiences is sparse. There is a need for a clearer picture of the 
effects of stigmatization on social functioning, well-being, and psychopathology, for example, 
tailored clinical interventions to individuals with obesity. The first two studies of this thesis 
were conducted in Germany and investigated social information processing in individuals 
with obesity by measuring behavior, affect, and cardiac activity.  
The first study examined the physiological and behavioral responses to positive and negative 
social information in comparison to non-social information. Included in the study were 28 
healthy women (14 lean and 14 with obesity), matched for education and age (20-35 years). 
We conducted a social and a monetary incentive delay task in which participants anticipated 
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and received positive, negative, and neutral outcomes in the form of faces or money. During 
the experiment, we measured phasic heart rate changes and reaction times. Results showed 
that lean women exhibit comparable responses times to monetary and social reinforcement. In 
contrast, women with obesity showed slower reaction times to social compared to monetary 
cues. During the outcome processing phase, women with obesity compared to controls 
demonstrated diminished heart rate responses, particularly to negative social outcomes. 
Moreover, in those women with obesity that reported more emotional pain after weight-
related teasing, a higher BMI was associated with blunted cardiac responses to social 
compared to monetary cues. Our results emphasize the influence of negative social 
experiences on the psychophysiological processing of social information in women with 
obesity (Kube, Schrimpf, et al., 2016). 
In the second study, I investigated autonomic nervous system and affective responses to social 
interactions in individuals with obesity. Women and men with (n=56) and without obesity 
(n=56) participated in episodes of social inclusion and exclusion using a virtual ball tossing 
game. Throughout the game, their weight-status was visible, and heart rate was measured. In 
inclusionary social interactions, women with obesity compared to the other groups showed 
the strongest increase in parasympathetic activity. Furthermore, parasympathetic activity was 
related to a more negative body image in individuals with obesity but not in lean individuals. 
Women with obesity also reported a stronger decrease in their mood after social exclusion 
than other participants. Our results demonstrate affective and physiological alterations during 
social interactions in individuals with obesity (Schrimpf et al., 2017). 
Our results support the behavioral adaptations of the aforementioned theoretical formulations. 
In study 1, blunted cardiac and behavioral responses to social stimuli in women with obesity 
and with more negative affect after teasing might be interpreted as a coping response of 
psychological disengagement (Crocker & Major, 1989; Major & Schmader, 1998). In study 2, 
the association between negative body image and a heightened parasympathetic activity 
during novel social interactions in individuals with obesity, particularly in women, can be 
seen as heightened vigilance in individuals who experience chronic discrimination. Other 
studies support our results and interpretation, showing that women with higher BMI and a 
visible weight status expect more often to be rejected compared to women with higher BMI 
and an invisible weight status (Blodorn et al., 2016). 
Anthropological and sociological research demonstrates that cultures vary in social norms 
regarding physical appearance and weight-related stigmatization (Brewis et al., 2011). Body 
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size norms might contribute considerably to the results of the first two studies. To investigate 
the influence of socio-cultural norms regarding body weight and weight-related 
stigmatization, I conducted the third study of this thesis in American Samoa, an area with less 
negative social outcomes for individuals with obesity. I compared the psycho-physiological 
results from Germany, a society with high stigmatizing attitudes towards obesity, to those 
from Samoa, a society with low stigmatizing attitudes towards obesity. American Samoa is 
currently in the top ten of the countries worldwide with the greatest percentage of overweight 
and obesity: 94.4% of the women and 92.7% of the men are either overweight or obese 
(World Health Organization, 2004). Traditionally, Pacific Islanders are known to value higher 
body weight and relate individual plumpness to the well-being of the community, status, and 
the functioning of social bonds and relationships (Hardin, 2014; Pollock, 1995). 
In the third study, I used the same procedure as in the second study. I compared affective and 
parasympathetic responses to social interactions between a subgroup of study two (n=55) and 
a newly recruited sample from American Samoa (n=56). Emotional pain after teasing differed 
between cultures, indicating that Samoan women with obesity were less affected by teasing 
than German women with obesity. Also, negative body image was more pronounced in 
Germans with obesity than in Samoans with obesity. The results also showed differences in 
both emotional experience and autonomic cardio-regulation between the two cultures: for 
inclusive social interactions, increases in parasympathetic activity were related to negative 
body image (including high frequency of weight-related teasing) in Germans with obesity, but 
not in Samoans. Furthermore, the German but not the Samoan group showed obesity-related 
differences in the feeling of being accepted after social exclusion. Our results suggest an 
influence of socio-cultural norms on body image and the emotional and physiological 
processing of new social interactions (Schrimpf et al., under review).  
The culturally stronger preoccupation with slimness in Western societies (Brewis & 
McGarvey, 2000; Metcalf et al., 2000; Wilkinson et al., 1994) might have evoked a higher 
attention during new social situations in German individuals with obesity and with a more 
negative body image. Samoan individuals with obesity, on the other hand, might not expect 
weight-related prejudice in new social situations. The results of this study indicate how social 
norms regarding physical appearance accompanied by recurrent negative social experience 
might contribute to behavioral adaptations. Since social norms, values, and environments vary 
considerably between groups, integrating socio-cultural dimensions more firmly into obesity 
research provides information about the development of symptoms or disorders associated 
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with obesity and weight-related stigmatization. Socio-cultural studies might offer insights 
concerning body dissatisfaction (Eisenberg et al., 2003; Friedman et al., 2005; Myers & 
Rosen, 1999; Schwartz & Brownell, 2004), low self-esteem (Friedman et al., 2005), and 
alterations in social functioning (Miller et al., 1990; Zeller et al., 2008). They also provide 
understanding about more severe disorders such as eating pathologies (Almeida et al., 2011; 
Ashmore et al., 2008; Macht, 2008; Stice & Shaw, 2002) and depression (Puhl & Brownell, 
2006). The results of this thesis support the need for a stronger awareness of the significance 
of negative body image and stigmatizing experiences in treatment interventions for 
individuals with obesity in Western societies. The data also highlights the need for a 
significant reduction of weight bias in Western societies. 
 
7.2 German summary 
In dieser Doktorarbeit habe ich untersucht, wie Menschen mit Adipositas in zwei 
verschiedenen Gesellschaften (Deutschland und Amerikanisch-Samoa), die sich hinsichtlich 
ihres idealen Körperbildes unterscheiden, soziale Informationen verarbeiten. Der Fokus lag 
hierbei insbesondere auf den möglichen Einfluss wiederholter sozialer Ausgrenzung, 
gewichtsbezogener Stigmatisierung und negativen Körperbildes. 
Adipositasraten steigen weltweit an, mit weitreichenden Auswirkungen auf die individuelle 
Gesundheit und nationale Gesundheitswesen (Ng et al., 2014; Reilly & Kelly, 2011). 
Zusätzlich geht mit Adipositas in westlichen Gesellschaften oftmals sozialer Ausschluss, 
soziale Benachteiligungen und Stigmatisierung einher (Puhl & Heuer, 2010). Durch die 
gesellschaftliche Normvorgabe des Schlankheitsideals wird Adipositas oft negativ bewertet 
und mit Attributen wie Faulheit, Verantwortungslosigkeit oder mangelnder Selbstkontrolle 
assoziiert (Hilbert et al., 2008; Stunkard & Sobal, 1995). Als inhärent soziales Wesen kann 
die wiederholte Erfahrung von Stigmatisierung das Wohlbefinden stark beeinträchtigen 
(Baumeister & Leary, 1995; Cacioppo et al., 2003) und mit negativer Emotionalität oder 
depressiven Verstimmungen einhergehen (Blackhart et al., 2009; DeWall & Baumeister, 
2006; Twenge et al., 2003).  
Studien zeigen, dass wiederholte Ausgrenzungserfahrung selektive Wahrnehmung und 
Sozialverhalten in neuen sozialen Interaktionen verändert (Pickett & Gardner, 2005). Es 
werden vor allem zwei Bereiche der Verhaltensanpassungen diskutiert: 1) eine erhöhte 
Wachsamkeit und eine damit einhergehende Erkennungsgenauigkeit für bestimmte soziale 
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Informationen um negative Auswirkungen zu verhindern (Barreto & Ellemers, 2015; Crick & 
Dodge, 1994; Swim et al., 1998), und 2) die Anwendung bestimmter, dem Selbstschutz 
dienender Bewältigungsstrategien, wie z.B. Vermeidung, Abwendung, oder übermäßige 
Freundlichkeit (Crocker & Major, 1989; Major & Schmader, 1998; Miller et al., 1995; Puhl & 
Brownell, 2003). Tatsächlich konnten Studien zeigen, dass Stigma-Erfahrung zum einen die 
Aufmerksamkeit für Signale erhöht, die die Selbstidentität abwerten (Kaiser et al., 2006; 
Tanaka & Ikegami, 2015) und zum anderen zu vermehrter Abwendung nach negativem 
Feedback führt (Leitner et al., 2013). Nur wenige Studien haben sich mit der sozialen 
Informationsverarbeitung von Menschen mit Adipositas beschäftigt, noch dazu mit 
abweichenden Ergebnissen: einige Studien finden eine reduzierte Fähigkeit, negative soziale 
Informationen zu verarbeiten (Baldaro et al., 2003; Cserjési et al., 2011; Koch & Pollatos, 
2015), andere Studien finden keine Veränderung (Surcinelli et al., 2007). Diesen Studien 
gemein ist, dass sie eine mögliche Stigma-Erfahrung nicht in ihre Analysen einbezogen 
haben. 
Veränderungen in Aufmerksamkeitsprozessen spiegeln sich auch in physiologischen 
Reaktionen wieder. Die Erregung und Aktivierung des kardialen autonomen Nervensystems 
steht in Beziehung zu Verhalten, psychologischen Prozessen (z.B. Aufmerksamkeit), 
emotionaler Erregung oder Emotionsregulation (Porges, 2007; Thayer & Lane, 2000). Eine 
erhöhte parasympathische Aktivierung konnte vor allem für motivational relevante Stimuli 
gefunden werden (Dimberg et al., 1986; Gunther Moor et al., 2014, 2010; Jönsson & 
Hansson-Sandsten, 2008; Stellar et al., 2015; Vanderhasselt et al., 2015). Zudem wurde eine 
erhöhte parasympathische Aktivierung auch während der Emotionsregulation gefunden 
(Butler et al., 2006; Musser et al., 2011; Oppenheimer et al., 2013).  
Die vorangegangene Forschung liefert Belege, dass wiederkehrende negative soziale 
Erfahrungen Verhalten, Emotionalität und physiologische Reaktionen in neuen sozialen 
Situationen potenziell verändern können. Dennoch gibt es bis heute kaum Studien dazu, wie 
Menschen mit Adipositas und potentieller Stigma-Erfahrung neue soziale Situationen 
verarbeiten. Ein detaillierteres Wissen über die Auswirkungen von Stigmatisierung auf das 
Sozialverhalten, Wohlergehen und Psychopathologie wird benötigt, um klinische 
Interventionen für Menschen mit Adipositas anzupassen. Die ersten zwei Studien dieser 
Doktorarbeit wurden in Deutschland durchgeführt und zielten darauf ab, die Verarbeitung 
sozialer Informationen in Menschen mit Adipositas mit Hilfe von affektiven, Verhaltens- und 
Herzaktivitätsmessungen zu untersuchen. 
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In der ersten Studie wurden physiologische und Verhaltensreaktionen auf positive und 
negative soziale Stimuli untersucht und mit nicht-sozialen Stimuli verglichen. Dazu nahmen 
28 Frauen (14 schlank und 14 mit Adipositas) an einem sozialen und monetären „Incentive 
Delay Task“ teil. Die Probanden antizipierten und erhielten positive, negative oder neutrale 
Anreize in Form von entweder Gesichtern oder Geld. Während des Experiments wurden 
phasische Herzratenveränderungen und Reaktionszeiten gemessen. Die Ergebnisse wiesen 
darauf hin, dass schlanke Frauen vergleichbare Reaktionen auf monetäre und soziale 
Verstärker zeigten. Dagegen wiesen Frauen mit Adipositas langsamere Reaktionszeit in 
sozialen verglichen mit monetären Bedingungen auf. Frauen mit Adipositas im Vergleich zu 
schlanken Frauen hatten zudem eine verminderte Herzratenreaktion auf das Erhalten 
negativer sozialer Anreize. Interessanterweise hatten Frauen mit Adipositas und ansteigendem 
BMI, welche zudem eine größere emotionale Belastung nach gewichtsbezogener 
Stigmatisierung berichteten, eine deutlich abgeschwächte Herzratenreaktion auf soziale und 
eine stärkere Herzratenreaktion auf monetäre Verstärker. Unsere Ergebnisse heben den 
Einfluss negativer sozialer Erfahrungen auf die Verarbeitung sozialer Informationen in Frauen 
mit Adipositas hervor (Kube, Schrimpf, et al., 2016). 
In der zweiten Studie wurden affektive und Reaktionen des autonomen Nervensystems auf 
soziale Interaktionen in Menschen mit Adipositas untersucht. Dafür nahmen schlanke Männer 
und Frauen (n=56) und Männer und Frauen mit Adipositas (n=56) an einem virtuellen 
Ballspiel teil, welches Episoden sozialen Ein- und Ausschlusses simulierte. Während dieser 
Episoden war der Gewichtsstatus der Probanden sichtbar. Gemessen wurde dabei die 
Herzrate. Verglichen mit den anderen Gruppen wiesen Frauen mit Adipositas in inklusiven 
sozialen Situationen den stärksten Anstieg parasympathischer Aktivität auf. Dieser Anstieg 
war nur in Probanden mit Adipositas und nicht in schlanken Probanden mit einem negativeren 
Körperbild assoziiert. Zudem berichteten Frauen mit Adipositas eine stärkere 
Stimmungsabnahme nach sozialem Ausschluss als die anderen untersuchten Gruppen. Unsere 
Ergebnisse demonstrieren affektive und physiologische Veränderungen während sozialer 
Interaktionen in Menschen mit Adipositas (Schrimpf et al., 2017).  
Die Ergebnisse der ersten zwei Studien können in die zuvor genannten theoretischen 
Formulierungen integriert werden. Die in der ersten Studie gefundenen abgeschwächten 
Herzraten- und Verhaltensreaktionen auf soziale Informationen in Frauen mit Adipositas, die 
eine größere emotionale Belastung nach gewichtsbezogener Stigmatisierung berichteten, 
weisen möglicherweise auf eine Bewältigungsstrategie hin, zum Beispiel in Form einer 
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psychologischen Abwendung (Crocker & Major, 1989; Major & Schmader, 1998). Der in der 
zweiten Studie gefundene Zusammenhang zwischen erhöhter parasympathischer Aktivität 
während neuer sozialer Interaktionen und negativem Körperbild in Probanden – vor allem 
Frauen – mit Adipositas unterstützt womöglich die theoretische Formulierung einer erhöhten 
Wachsamkeit in Menschen mit chronischer Erfahrung von Vorurteilen. Unterstützt wird diese 
Annahme von einer Studie, die zeigte, dass Frauen mit höherem BMI und einem sichtbaren 
Gewichtsstatus häufiger Ablehnung erwarten als Frauen mit höherem BMI und nicht-
sichtbaren Gewichtsstatus (Blodorn et al., 2016). 
Anthropologische und soziologische Forschung beschreibt eine große Vielfalt 
körperbezogener sozialer Normen sowie variierende Grade gewichtsbezogener 
Stigmatisierung zwischen menschlichen Kulturen (Brewis et al., 2011). Körperbezogene 
gesellschaftliche Normen tragen womöglich zu den Ergebnissen der ersten beiden Studien 
bei. Um diese variierenden sozio-kulturellen Normen bezüglich Körpergewicht und 
gewichtsbezogener Stigmatisierung zu berücksichtigen, wurde die dritte Studie meiner 
Doktorarbeit in einem kulturellen Umfeld durchgeführt, das mit geringen negativen sozialen 
Konsequenzen für Menschen mit Adipositas verbunden ist. Dazu habe ich die 
psychophysiologischen Ergebnisse aus Deutschland, einer Gesellschaft, die Adipositas 
stigmatisiert, mit Menschen mit Adipositas aus Amerikanisch-Samoa verglichen, eine 
Gesellschaft, die Adipositas kaum stigmatisiert. Amerikanisch-Samoa gehört zu den zehn 
Ländern mit den weltweit höchsten Adipositas- und Übergewichtsraten: 94.4% der Frauen 
und 92.7% der Männer sind entweder übergewichtig oder adipös (World Health Organization, 
2004). Traditionell wird auf Samoa ein molliger Körper mit dem Wohlbefinden der 
Gemeinschaft, Status und der Qualität sozialer Beziehungen verbunden (Hardin, 2014; 
Pollock, 1995). 
Die dritte Studie bediente sich der Prozedur der zweiten Studie. Affektive und 
parasympathische Reaktionen auf soziale Interaktionen wurden verglichen zwischen einer 
Subgruppe aus der zweiten Studie (n=55) und einer neu rekrutierten Gruppe aus 
Amerikanisch-Samoa (n=56). In der Tat konnte gezeigt werden, dass es kulturelle 
Unterschiede in emotionaler Belastung nach gewichtsbezogener Stigmatisierung gibt: 
samoanische Frauen mit Adipositas waren weniger betroffen als deutsche Frauen mit 
Adipositas. Zudem hatten deutsche Probanden mit Adipositas ein negativeres Körperbild als 
Samoaner mit Adipositas. Die experimentellen Ergebnisse wiesen ebenfalls 
Kulturunterschiede auf: nur in deutschen aber nicht samoanischen Probanden mit Adipositas 
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fanden wir einen Zusammenhang zwischen parasympathischer Aktivität während inklusiver 
sozialer Interaktionen und negativem Körperbild (inklusive einer hohe Frequenz 
gewichtsbezogener Stigmatisierung). Zudem fanden wir nach sozialem Ausschluss in 
deutschen aber nicht in samoanischen Probanden Adipositas-bezogene Unterschiede im 
Gefühl akzeptiert zu sein. Unsere Ergebnisse deuten darauf hin, dass sozio-kulturelle Normen 
bezüglich des Körpergewichts Einfluss auf das Körperbild und eventuell auf die emotionale 
und physiologische Verarbeitung neuer sozialer Interaktionen haben (Schrimpf et al., under 
review). 
Womöglich haben Menschen mit Adipositas in Deutschland und mit einem negativeren 
Körperbild – hervorgerufen durch ein in westlichen Gesellschaften kulturell stärker 
ausgeprägtes Schlankheitsideal (Brewis & McGarvey, 2000; Metcalf et al., 2000; Wilkinson 
et al., 1994) – eine erhöhte Aufmerksamkeit in neuen sozialen Situationen. Menschen mit 
Adipositas in Samoa dagegen scheinen in neuen sozialen Situationen weniger 
gewichtsbezogenen Voreingenommenheit zu erwarten. Die Ergebnisse dieser Studien deuten 
darauf hin, dass sozio-kulturelle Normen bezüglich des äußeren Erscheinungsbildes und 
daraus hervorgehende negative soziale Erfahrungen, zu Verhaltensveränderungen beitragen 
können. Da diese sozialen Normen, Werte und das soziale Umfeld stark zwischen 
verschiedenen Gesellschaften variieren, würde die Integration dieser Aspekte in die 
Adipositas-Forschung interessante Einblicke und Informationen zur Entstehung von 
Symptomen oder Störungen liefern, die mit Adipositas und gewichtsbezogener 
Stigmatisierung zusammenhängen, z.B.: Körperunzufriedenheit (Eisenberg et al., 2003; 
Friedman et al., 2005; Myers & Rosen, 1999; Schwartz & Brownell, 2004), geringes 
Selbstwertgefühl (Friedman et al., 2005), verändertes Sozialverhalten (Miller et al., 1990; 
Zeller et al., 2008), aber auch schwerwiegendere Störungen wie Essstörungen (Almeida et al., 
2011; Ashmore et al., 2008; Macht, 2008; Stice & Shaw, 2002) oder Depression (Puhl & 
Brownell, 2006). Die vorliegende Dissertation befürwortet eine stärkere Einbindung von 
Stigma-Erfahrungen und negativem Körperbild in Interventionsprogramme für Menschen mit 
Adipositas sowie Programme zur deutlichen Reduzierung der Voreingenommenheit bezüglich 
des Körpergewichts in westlichen Gesellschaften. 
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9 Appendix 
 
9.1 Supplemental material 
9.1.1 Participants: recruitment, inclusion and exclusion criteria 
In the German samples, 36 women participated in the first and 120 male and female 
individuals in the second study. Participants were recruited from the database of the Max 
Planck Institute from December 2012 to March 2014. Inclusion criteria prior to participation 
were age between 18-35 years, a BMI between 18.5 and 24.9 kg/m2 for the normal-weight 
group and a BMI above 30 kg/m2 for the group with obesity as well as written informed 
consent. Inclusion criterion after participation was the completeness of the data set. Exclusion 
criteria prior to participation were a self-reported history of neuropsychiatric disorders, 
hypertension, hyper- or hypothyroidism, smoking, regular use of medication or drugs, 
pregnancy, or depressive symptoms. Exclusion criteria after participation were current 
depressive symptoms assessed by the BDI (> 18; Beck & Steer, 1987) and missing data. The 
studies were approved by the ethics committee of the Leipzig University. 
In the American Samoan sample, 60 individuals participated in the study. Participants were 
recruited from the American Samoa Community College student body from September until 
December 2015. Inclusion criteria prior to participation were age between 18-35 years, a BMI 
between 18.5 and 27.9 kg/m2 for the normal-weight group and a BMI above 32 kg/m2 for the 
group with obesity, Samoan ethnicity, fluency in English as well as written informed consent. 
Inclusion criterion after participation was the completeness of the data set. Exclusion criteria 
were the same as in the German sample. The study was approved by the ethics committee of 
the American Samoa Department of Health. 
9.1.2 Overview procedures in Germany and American Samoa 
Participants in Germany were invited into the laboratory of the Max Planck Institute for 
Human Cognitive and Brain Sciences. For the first study, participants came to the institute for 
a single session, whereas for the second study, two appointments were necessary. The 
schedule for the first study was as follows: 
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Table S1: Schedule of the German group. Study 1. 
Step Schedule Time 
1 Welcoming / informed consent 2 min 
2 Attachment of the electrodes 5 min 
3 Baseline resting state heart rate recording 5 min 
4 MID/SID paradigm: 
- Instructions and training 
- Memory check 
- Experiment MID/SID 
50 min 
5 Detachment of electrodes 1 min 
6 Ratings of the SID pictures 30 min 
7 Questionnaire battery 30 min 
8 Weight-, height-, waist-, hip-measurements and blood pressure 5 min 
9 Payments 1 min 
The schedules of the second study’s two different measurement days were as follows:  
Table S2: Schedule of the German group. Study 2, session 1. 
Step Schedule Time 
1 Welcoming / informed consent 2 min 
2 Subject information: 
- Whole-body picture 
- Weight-, height-, waist-, hip-measurements 
- Blood pressure 
- Blood and hair sample 
20 min 
3 Interview: 
- Demographics 
- Stress coping 
- Figure rating scales 
- Weight-related experiences 
40 min 
4 Questionnaire battery 60 min 
5 Instructions for day 2 1 min 
 
Table S3: Schedule of the German group. Study 2, session 2. 
Step Schedule Time 
1 Welcoming 1 min 
2 Attachment of the electrodes 5 min 
3 Baseline resting state heart rate recording  5 min 
4 Social exclusion paradigm: 
- Instructions and visual analogue scales 
- First session inclusion 
- Break and visual analogue scales 
- Second session inclusion or exclusion 
- Visual analogue scales 
20 min 
5 Detachment of electrodes and debriefing 5 min 
6 Payments 1 min 
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Participants in American Samoa were invited for one appointment into an office of the 
American Samoa Community College, Land Grant Program. The schedule was as follows:  
 
Table S4: Schedule of the Samoan group. Study 3. 
Step Schedule Time 
1 Welcoming / informed consent 2 min 
2 Subject information: 
- Whole-body picture 
- Weight-, height-, waist-, hip-measurements 
- Demographics 
- Figure rating scales 
15 min 
3 Social attention paradigm 
- Instructions 
- Training 
- Dot-probe-task 
15 min 
4 Baseline resting state heart rate recording 5 min 
5 Social exclusion paradigm: 
- Instructions and visual analogue scales 
- First session inclusion 
- Break and visual analogue scales 
- Second session exclusion 
- Visual analogue scales 
20 min 
6 Detachment of electrodes and debriefing 5 min 
7 Interview: 
- Stress coping 
- Body image and perception 
- Weight-related experiences 
30 min 
8 Questionnaire battery 40 min 
9 Payments 1 min 
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9.1.3 Study 1  
Supplement 1 
 
Figure S1. Flow of recruitment and study process. 
 
Supplement 2 
Self-report measures of clinical characteristics 
We evaluated current affective symptomatology using four self-report scales: 
(1) The BDI was used to measure the severity of depressive symptoms within the last 7 days. 
It consists of 21 questions with four possible choice options covering cognitive, affective as 
well as physiological symptoms associated with depression. In our sample, the BDI expressed 
an internal consistency of α = .815. 
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(2) The SIAS was employed to measure anxiety in social interactions, i.e. distress when 
meeting or interacting with other people. It consists of 20 statements about behavioral, 
cognitive, affective and physiological responses to social interactions that are rated on a scale 
of 0 to 4 indicating how true the statement is for the participant’s behavior. In our sample, the 
SIAS expressed an excellent internal consistency (α = .920). 
(3) The SPS was used to measure social phobia, which expresses as distress or anxiety when 
being in the middle of attention or being observed by other people, e.g. while performing a 
task. It consists of 20 statements about responses in social evaluative threat situations. Each 
statement is rated on a scale of 0 to 4 indicating how true the statement is for the participant’s 
behavior. In our sample, the SPS expressed a good internal consistency (α = .892). 
(4) The TAS is a 26-item self-report scale measuring alexithymia, i.e. trouble in identifying, 
and describing emotions. It consists of three subscales measuring difficulties in describing 
emotions, difficulties in identifying emotions as well as the tendency for externally oriented 
thinking. Items are rated on 5-point Likert scales assessing how much the participant agrees 
with the current statement. In the current study, we used the compound score of all three 
scales, which showed an internal consistency value of α = .694.  
Supplement 3 
Comparability of faces from the Radboud database and morphed faces 
To test if faces from the Radboud face database and morphed faces were perceived as 
comparable by participants with and without obesity, we conducted additional analyses using 
repeated measures ANOVAs for all face ratings, employing the factors face set (Radboud, 
Morphed), face gender (male face, female face), emotion (neutral, happy, disgust), and group 
(lean, obese).  
We found that morphed faces were perceived as more attractive [F(1, 26) = 6.696, p = .016, 
ηG2 = 0.010], more pleasant [F(1, 26) = 4.464, p = .044, ηG2 = 0.003], but less likeable [F(1, 
26) = 4.493, p = .044, ηG2 = 0.005] than the original Radboud faces and were more often 
correctly categorized according to the displayed emotion [F(1, 26) = 4.887, p = .036, ηG2 = 
0.008]. However, original and morphed faces were perceived as equally arousing [F(1, 26) = 
2.374, p = .135]; threatening [F(1, 26) = 0.181, p = .647] and genuine [F(1, 26) = 2.014, p = 
.168] and did not significantly differ in emotional intensity [F(1, 26) = 3.477, p = .074]. 
Importantly, though original and morphed faces differed on some rated dimensions this did 
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not depend on the obesity status  [interactions of Face Set x Group: (1) attractiveness: F(1, 
26) = 1.735, p = .199; (2) likeability: F(1, 26) = 1.546, p = .225; (3) valence: F(1, 26) = 0.037, 
p = .848; (4) arousal: F(1, 26) = 1.921, p = .177; (5) threat: F(1, 26) = 0.170, p = .684; (6) 
intensity: F(1, 26) = 0.003, p = .857; (7) genuineness: F(1, 26) = 0.465, p = .501; (8) emotion 
categorization: F(1, 26) = 1.485, p = .234]. 
Supplement 4 
Verbal instructions for MID and SID task (translated from German) 
“In the following task there will be three different trial types. In positive trials, you can win 
50cents, in negative trials you should avoid loosing 50cents, and in neutral trials you cannot 
win or lose anything. These three cues signalize what type of trial you are playing. Please 
memorize them now and pay attention to them during the task. 
Following the presentation of the cue, a black square will appear on the screen to which you 
should respond by button press as quickly as possible. If you are fast enough you will win 
50cents in the positive trials or avoid loosing 50cents in the negative trials, i.e. you will see 
the “+/-0” feedback. If you are too slow, you will not win anything in the positive trials and 
see “+/-0” or you will lose 50cents in negative trials. In neutral trials you will always get 
nothing, but please press the button for the target in these trials as well. Please take some time 
to memorize the cues and outcomes now.” 
“In the following task there will be three different trial types. In positive trials, you can see a 
friendly face, in negative trials you should avoid an unfriendly face, and in neutral trials you 
will always see a face with a neutral expression. These three cues signalize what type of trial 
you are playing. Please memorize them now and pay attention to them during the task. 
Following the presentation of the cue, a black square will appear on the screen to which you 
should respond by button press as quickly as possible. If you are fast enough you will see the 
friendly face in the positive trials or avoid the unfriendly face in the negative trials, i.e. you 
will see the neutral face. If you are too slow, you will not see the friendly, but a neutral face in 
the positive trials, or you will see the unfriendly face in the negative trials. In neutral trials 
you will always see a neutral face, but please press the button for the target in these trials as 
well. Please take some time to memorize the cues and outcomes now.” 
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9.1.4 Study 2 
Table S5: Study 2: Factor loadings of the three extracted components. 
 
 
Questionnaire scales 
Rotated factor loadings 
Component 1: 
social insecurity 
Component 2: 
negative body 
image 
Component 3: 
perceived 
overload 
EDI-2 ineffectiveness .87 .20  
PSQ-20 joy -.80 -.16 -.19 
RSES -.78 -.25 -.12 
NEO-FFI neuroticism .74  .31 
EDI-2 interpersonal distrust .73  -.15 
RSQ .72 .13  
PSQ-20 worries .69 .12 .46 
SANB5 .69 .28 .28 
PSS-10 .68  .44 
BDI .67 .23 .29 
NEO-FFI extraversion -.67  .42 
TICS chronic worrying .61  .47 
 TICS social isolation .53   
NEO-FFI conscientiousness -.48  .30 
TICS social tensions .48 -.16 .32 
TICS lack of social recognition .42 -.16 .37 
EDI-2 body dissatisfaction  .89  
BSQ .16 .87 .29 
FRS  .83  
EDI-2 drive for thinness .16 .82 .28 
BIAQ clothing .31 .72 -.13 
POTS frequency  .66 -.11 
BIAQ grooming and weighing -.14 .52 .33 
BIAQ social activities .17 .48  
PSQ-20 demands .21  .74 
 PSQ-20 tension .35 .10 .73 
TICS screening scale .61  .66 
TICS social overload  .13 .54 
EDI-2 perfectionism   .51 
Eigenvalues 9.74 4.15 2.66 
% of variance 27.424 16.397 13.235 
 
Note: Questionnaire scales that were included in the analysis: Beck's Depression Inventory 
(BDI), Body Image Avoidance Questionnaire (BIAQ), Body Shape Questionnaire (BSQ), 
Eating Disorder Inventory (EDI-2), Fear of Negative Evaluation Scale (SANB5), Figure 
Rating Scales (FRS), NEO Five-Factor Inventory (NEO-FFI), Perceived Stress Questionnaire 
(PSQ-20), Perceived Stress Scale (PSS-10), Perception of Teasing Scale (POTS), Rejection 
Sensitivity Questionnaire (RSQ), Rosenberg Self-esteem Scale (RSES), and Trier Inventory 
for Chronic Stress (TICS). Factor loadings over .40 appear in bold.  
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Table S6: Study 2: Raw HRV values for each group and measurement time. 
 
 
Lean Women 
n=29 
Women with 
Obesity 
n=29 
Lean Men 
n=27 
Men with 
Obesity 
n=27 
n Incl./Excl. 15/14 15/14 14/13 13/14 
Baseline     
Mean HR (bpm) 79.45±10.4 79.39±8.6 79.18±11.2 77.63±8.8 
RMSSD 37.03±30.3 43.48±40.5 38.12±31.8 35.79±24.8 
LF power (ms2) 959±728 1418±1129 1583±1262 1347±1343 
HF power (ms2) 631±826 1447±4432 589±985 747±1081 
HF power n.u. 35.37±21.8 32.95±21.1 22.64±13.0 31.45±18.1 
LF/HF power 3.38±3.6 3.59±3.1 5.06±4.4 4.28±5.1 
Session 1 Inclusion    
Mean HR (bpm) 77.06±10.8 77.50±8.2 76.75±10.3 76.27±8.8 
RMSSD 40.05±37.9 38.77±19.8 34.01±21.0 33.86±21.4 
LF power (ms2) 709±944 534±325 1084±1076 1078±1036 
HF power (ms2) 736±1052 789±806 489±561 598±739 
HF power n.u. 44.5±20.4 51.25±16.6 29.34±16.2 32.48±17.5 
LF/HF power 2.11±2.4 1.20±0.9 3.40±2.1 3.65±3.7 
Session 2 Inclusion     
Mean HR (bpm) 74.37±9.1 79.58±7.9 75.68±7.8 75.03±8.2 
RMSSD 32.75±12.7 37.24±29.5 37.44±23.3 34.06±22.7 
LF power (ms2) 744±1026 947±1592 1110±538 1425±1176 
HF power (ms2) 530±449 1021±2295 474±549 623±915 
HF power n.u. 42.75±18.7 39.21±16.5 24.85±13.2 27.91±18.4 
LF/HF power 1.79±1.2 2.07±1.6 4.20±2.6 4.99±5.4 
Session 2 Exclusion     
Mean HR (bpm) 77.66±12.6 74.94±8.8 76.57±11.3 80.88±9.3 
RMSSD 51.69±52.5 44.26±20.2 33.06±23.0 32.81±22.0 
LF power (ms2) 997±739 829±584 1416±1191 1091±1034 
HF power (ms2) 1234±1854 1104±897 659±1121 583±675 
HF power n.u. 41.94±22.3 54.56±14.3 22.17±12.8 29.28±17.3 
LF/HF power 2.87±4.3 0.94±0.5 4.93±2.9 5.44±6.7 
 
Note: HR = heart rate, RMSSD = Square root of the mean squared differences between 
successive RR intervals, LF = low frequency power, HF = high frequency power, n.u. = 
normalized units, LF/HF = ratio between LF and HF power. Values represent mean ± SD. 
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9.1.5 Study 3 
Table S7: Study 3: Factor loadings of the four extracted components. 
 
 
Questionnaire scales 
Rotated factor loadings 
Component 1: 
social stress 
Component 2: 
negative body 
image 
Component 3: 
interpersonal 
distrust 
Component 4: 
controlling self- 
presentation 
TICS social tensions .85    
TICS chronic worrying .82 .14 .18  
TICS social overload .80 .22   
TICS lack of social 
recognition 
.78  .11  
TICS social isolation .77 .21 .15 .13 
PSQ-20 worries .72  .28 .41 
PSQ-20 tension .69  .19 .44 
NEO-FFI neuroticism .68  .28 .35 
PSS-10 .58  .34 .40 
PSQ-20 demands .54   .39 
EDI-2 body 
dissatisfaction 
 .84 .15 -.11 
BSQ .24 .83  .17 
 FRS -.17 .78   
POTS frequency .17 .72 .11  
EDI-2 drive for thinness .34 .68 -.15 .38 
BIAQ clothing .30 .59 .26 .26 
EDI-2 interpersonal 
distrust 
.13  .80 .15 
NEO-FFI extraversion .10 -.10 -.66 .15 
 EDI-2 ineffectiveness .52 .24 .58  
RSQ .28  .57 .13 
NEO-FFI 
conscientiousness 
-.20  -.52  
PSQ-20 joy -.21  -.29 -.69 
BIAQ grooming and 
weighing 
 .22 -.32 .66 
BIAQ social activities .17 .21  .58 
EDI-2 perfectionism .44  -.30 .54 
Eigenvalues 8.59 3.07 2.34 1.49 
% of variance 25.301 14.615 11.329 10.727 
 
Note: Questionnaire scales that were included in the analysis: Body Image Avoidance 
Questionnaire (BIAQ), Body Shape Questionnaire (BSQ), Eating Disorder Inventory (EDI-2), 
Fear of Negative Evaluation Scale (SANB5), Figure Rating Scales (FRS), NEO Five-Factor 
Inventory (NEO-FFI), Perceived Stress Questionnaire (PSQ-20), Perceived Stress Scale (PSS-
10), Perception of Teasing Scale (POTS), Rejection Sensitivity Questionnaire (RSQ), and 
Trier Inventory for Chronic Stress (TICS). Factor loadings over .40 appear in bold.  
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Table S8: Study 3: Raw HRV values for each group and measurement time. 
 Germany American Samoa 
 
 
Lean Individuals 
n=27 
Individuals with 
Obesity 
n=28 
Lean Individuals 
n=25 
Individuals with 
Obesity 
n=31 
Baseline     
Mean HR (bpm) 81.40±11.6 79.75±8.1 70.90±11.4 75.74±10.8 
RMSSD 37.36±33.8 36.66±19.2 69.24±62.6 48.71±25.4 
LF power (ms2) 1347±1293 1404±1221 2774±3797 1909±2174 
HF power (ms2) 516±611 787±823 1875±2613 1237±1567 
HF power n.u. 26.67±17.3 34.47±20.3 40.37±19.4 38.52±14.9 
LF/HF power 4.89±5.0 3.84±4.8 1.97±1.2 2.11±1.6 
Social Inclusion    
Mean HR (bpm) 78.70±11.8 77.60±8.4 70.17±10.6 75.16±10.2 
RMSSD 40.14±40.7 36.57±19.0 69.33±56.7 49.46±25.5 
LF power (ms2) 944±1089 715±533 1909±1604 1787±1584 
HF power (ms2) 733±1115 705±627 1720±2275 1171±1473 
HF power n.u. 35.8±20.1 44.09±20.1 41.89±15.4 36.91±18.6 
LF/HF power 2.98±2.7 2.48±3.5 1.72±1.0 2.70±2.4 
Social Exclusion     
Mean HR (bpm) 77.14±11.8 77.91±9.4 72.40±10.5 76.99±9.9 
RMSSD 42.72±41.4 38.54±21.5 64.70±53.2 47.70±27.8 
LF power (ms2) 1199±987 960±835 2882±2666 2686±3403 
HF power (ms2) 957±1544 843±823 1496±1989 1141±1302 
HF power n.u. 32.42±20.6 41.92±20.2 30.83±15.1 27.98±16.2 
LF/HF power 3.86±3.8 3.19±5.2 3.19±2.4 3.82±2.8 
 
Note: HR = heart rate, RMSSD = Square root of the mean squared differences between 
successive RR intervals, LF = low frequency power, HF = high frequency power, n.u. = 
normalized units, LF/HF = ratio between LF and HF power. Values represent mean ± SD. 
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gleicher oder ähnlicher Form einer anderen Prüfungsbehörde zum Zweck einer Promotion 
oder eines anderen Prüfungsverfahrens vorgelegt wurde. Alles aus anderen Quellen und von 
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direkt Bezug genommen wird, wurde als solches kenntlich gemacht. Insbesondere wurden alle 
Personen genannt, die direkt an der Entstehung der vorliegenden Arbeit beteiligt waren. Die 
aktuellen gesetzlichen Vorgaben in Bezug auf die Zulassung der klinischen Studien, die 
Bestimmungen des Tierschutzgesetzes, die Bestimmungen des Gentechnikgesetzes und die 
allgemeinen Datenschutzbestimmungen wurden eingehalten. Ich versichere, dass ich die 
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